oe «Hot ef det io Proto 


THE 
ACCOUNTING . 
| REVIEW CSOs Ge 


VOLUME 67, No. 8 JULY 1992 Q 


A FORUM ON ACCOUNTING IN THE PUBLIC SECTOR SED 


DONALD R. DEIS, JR. and GARY A, GIROUX i Eé d 
Determinants of Audit Quality in the Public Sector i / r 
3 





EHSAN H. FEROZ and EARL R. WILSON 
Market Segmentation and the Association between Municipal Ev 
Financial Disclosure and Net Interest Costs 

RAJIV D. BANKER, WILLIAM W. COOPER, and GORDON POTTER 
A Perspective on Research in Governmental Accounting 








LESLIE KREN gi. a 
Budgetary Participation and Managerial Performance: The Impact of 
Information and Environmental Volatility 

. MADHAV V. RAJAN í / 

Cost Állocation in Multiagent Settings / 

TERRY D. WARFIELD and THOMAS J. LINSMEIER e 
Tax Planning, Earnings Management, and the Differential Tatrman: : 
Content of Bank Earnings Components ‘ jg wd 

STEPHEN H. PENMAN à I. 
Financial Statement Information and the Pricing of Earnings Changes ` Ki 





M 


LL 


SHORTER ARTICLES 

C. S, AGNES CHENG, WILLIAM S. HOPWOOD, and JAMES C. McKEOWN 
Non-Linearitv and Specification Problems in Unexpected Earnings 
Response Regression Model : 

RAMASAMY: ODAIYAPPA and S. M. KHALID- NAINAR 
Economic Consequences Si SFAS No. 33—An Insider-Trading 
Perspective a 

ELI BARTOV 
Patterns in Unexpected Earnings as an Explanation for 
Post-Announcement Drift 


COMMENTS 
DON VICKREY 
Refined Conditions for Fully Revealing Income Disclosure 
JOEL $. DEMSKI ard DAVID E. M. SAPPINGTON 
Further Thoughts on Fully Revealing income Measurement 





A QUARTERLY JOURNAL OF THE 
AMERICAN EENS ASSOCIATION 


VON 


M 
S 


AMERICAN ACCOUNTING ASSOCIATION 


The American Accounting Association was founded in 1916 as the American Association of 
University Instructors in Accounting. Its present name was adopted in 1936. The Association is a 
voluntary organization of persons interested in accounting education and research. Full member- 
ship entitles one to receive Tne Accounting Review, Accounting Education News, Accounting 
Horizons, and Issues in Accounting Education, and to purchase Association publications at a 
discount. 


The members of the 1990-91 Executive Committee of the Association are as follows: 


President Arthur Wyatt, Arthur Andersen & Company 
President-Elect Gary L. Sundem, University of Washington 
Vice President Mark A. Wolfson, Stanford University 

Vice President David A. Wilson, Ernst & Young 

Vice President Andre Zund, University of St. Gall-Switzerland 
Secretary-Treasurer Jane O. Burns, Texas Tech University ` ` 
Director of Education Corine T. Norgaard, University of Connecticut 
Director of Research Nicholas Dopuch, Washington University 
Director of Publications Kenneth J. Euske, Naval Postgraduate School 
Past President Alvin A. Arens, Michigan State University 


The Executive Director of the Association is Paul L. Gerhardt. 
Membership in the Association is available at the following annual rates: 


Full membership, 


US and Canada: US $65.00 
Full membership, other 
countries: US $65.00 
Associate membership: US $12.00 for students residing in the United States and 
Canada 


In addition, full members may belong to one or more Sections: Auditing; Information 
Systems/Management Advisory Services; Two-Year Colleges; International Accounting; Public 
Interest; Government and Nonprofit; Taxation; Administrators of Accounting Programs; 
Accountiag, Behavior and Organizations; and Management Accounting. Each Section assesses 
its own annual dues which are collected by the Association. 


The Accounting Review is published quarterly by the American Accounting Association— 
January, April, July, and October: printed by George Banta Company, Inc., Menasha, Wisconsin. 
Subscription price is $90.00 per year. 


Second class postage paid at Sarasota, Florida and at additional mailing offices. 


Copyright © American Accounting Association. All rights reserved. Printed in the United States 
of America. ISSN 0001-4826. 


Editorial correspondence and all manuscripts should be sent to Professor A. Rashad 
Abdel-khalik, Editor, The Accounting Review, Fisher School of Accounting, College of Business 
Administration, University of Florida, Gainesville, FL 32611. 


Effective June 1993, the editoral responsibility will be assumed by Professor Robert P. Magee of 
Northwestern Universtity. 


The submission fee of $50.00 for members of the AAA or $100.00 for nonmembers must 
accompany manuscripts when submitted. Books for review should be sent to Professor Shane R. 
Moriarity, School of Accounting, University of Oklahoma, Norman, OK 73019. Request for 
reprint permission, subscriptions, advertisements, and dues should be sent to Mr. Paul Gerhardt, 
American Accounting Association, 5717 Bessie Drive, Sarasota, FL 34233. Notice of change of 
address should be mailed at least eight weeks in advance to ensure undelayed receipt of The 
Accounting Review. 


IHE ACCOUNTING REVIEW 


A QUARTERLY JOURNAL OF THE 
AMERICAN ACCOUNTING ASSOCIATION 






TIN H Editor 
RO A. Rashad Abdel-khalik ee 
Associate Editors 65 + rOS 
Robert H. Ashton Robert P. Magee (Editor Elect) y e 
Victor L. Bernard James C. McKeown de 2 
J. Harry Evans, Ill ira Solomon 
John S. Hughes Shyam Sunder 





VOL. 67 l JULY 1992 i No. 3 


A FORUM ON ACCOUNTING IN THE PUBLIC SECTOR 


DONALD R. DEIS, JR. and GARY A. GIROUX i 

Determinants of Audit Quality in the Public Sector .................. 462 
EHSAN H. FEROZ and EARL R. WILSON 

Market Segmentation and the Association between Municipal 

Financial Disclosure and Net Interest Coste... anne 480 
RAJIV D. BANKER, WILLIAM W. COOPER, and GORDON POTTER 

A Perspective on Research in Governmental Accounting ............. 496 


LESLIE KREN 
' Budgetary Participation and Managerial Performance: The Impact of 
Information and Environmental Volatility .................. SE apace e. 511 
MADHAV V. RAJAN 
Cost Allocation in Multiagent Settings ................. — eer 527 


TERRY D. WARFIELD and THOMAS J. LINSMEIER 
Tax Planning, Earnings Management, and the Differential Information 
Content of Bank Earnings Components .......eccecccesccccccencnseses 546 
STEPHEN H. PENMAN 
Financial Statement Information and the Pricing of Earnings Changes .... 563 


SHORTER ARTICLES 

C. S. AGNES CHENG, WILLIAM S. HOPWOOD, and JAMES:C. McKEOWN 

Non-Linearity and Specification Problems in Unexpected Earnings 

Response Regression Model ................. seeUesa ess ascvecv sie DA 
RAMASAMY ODAIYAPPA and S. M. KHALID NAINAR 

Economic Consequences of SFAS No. 33—An Insider-Trading Perspective . 599 
ELI BARTOV 

Patterns in Unexpected Earnings as an Explanation for 

Post-Announcement Drift. EE EE een sS. DIO 


Contents continued on Overleaf 


COMMENTS 


DON VICKREY 
Refined Conditions for Fully Revealing Income Disclosure .............. 


JOEL S. DEMSKI and DAVID E. M. SAPPINGTON 
Further Thoughts on Fully Revealing Income Measurement ............. 


BOOK REVIEWS, Shane Moriarity, Editor 


Baida, Poor Richard's Legacy: American Business Values from Benjamin 


Franklin to Michael Milken....... TREE iae a. ROBERT G. MORGAN 
Board, Pope, and Skerratt, Editors, Databases for Accounting Research......... 
CESK ee Tee we ae 92 8. secsososeeec e HANS J. DYKXHOORN 
Boritz, The “Going-Concern” Assumption: Accounting and Auditing 
Implications ............. eee eee eos GARY GIROUX 
Choi, Handbook of International ‘Accounting SN Nee ees DHIA D. ALHASHIM 
Coopers & Lybrand, 1991 International Accounting Summaries: A Guide for 
Interpretation and Comparison.......... . . e SHAHROKH M. SAUDAGARAN 
Copeland, Koller, and Murrin, Valuation: Measuring and Managing the Value 
GËEEGENT wee 4a 8s : - MARC]. LeCLERE 


Dean, Clark, and Graves, Replacement Cost and Accounting Reform in 
Post-World War I Germany .............. HANNS MARTIN W. SCHOENFELD 
‘Dopuch and King, Experimental Tests of Auditing as a Credibility Generating 
Mechanism eene JEFFREY W. SCHATZBERG 
Lambert, Cartwright, Cunningham, O’Connor, and Walsh, Interim Financial 
Reporting: A Continuous Process ..........++++++++++KATHRYN M. MEANS 
Srivastava, Editor, Auditing Symposium X: Proceedings of the 1990 Deloitte & 
Touche/University of Kansas Symposium on Auditing Problems............ 


E E Roni pe ma se armo RE 9 ae e e esos so es H. JAMES WILLIAMS 
Stokes, Specifying and Diagnostically Testing ‘Econometric Models ........... 

SECHER EE 4 030109 0 E M N70. ea Coue ENEE RAMESH CHANDRA 

Wallace, Accounting Research Methods: Do the Facts Speak for Themselves?.... 

v wris n Sie s n Fs e a Er io eae esesossoosoosoosoasoseoo VICTOR L. BERNARD 

List of Books Received . EE eV Fu EE 


Editorial Policy and Style Information NA 


Q 549 


PAST EDITORS 


1926-1929 William A. Paton 1968-1970 Charles H. Griffin 
1929-1943 Eric L. Kohler 1971-1972 Eldon S. Hendriksen 
1944-1947 A.C. Littleton 1973-1975 Thomas F. Keller 
1948-1949 Robert L. Dixon 1976-1978 Don T. DeCoster 
1950-1959 Frank P. Smith 1978-1983 Stephen A. Zeff 
1960-1962 Robert K. Mautz 1983-1987 Gary L. Sundem 
1963-1964 Lawrence L. Vance 1987-1989 William R. Kinney, Jr. 


1965-1967 Wendell Trumbull 


623 


628 


631 
632 


632 
634 


634 
635 
636 
637 


638 


640 
640 
642 


643 
644 


Editorial Staff of The Accounting Review 


MANAGING EDITOR AND EDITOR 
A. Rashad Abdel-khalik, University of Florida 
ASSOCIATE EDITORS 


Robert H. Ashton, Duke University 
Victor L. Bernard, University of Michigan 
J. Harry Evans, III, University of Pittsburgh 
John S. Hughes, University of Minnesota 
Robert P. Magee, Northwestern University (Editor Elect) 
James C. McKeown, Pennsylvania State University 
Ira Solomon, University of Illinois at Urbana-Champaign 
Shyam Sunder, Carnegie Mellon University 


Book Review Editor: Shane Moriarity, University of Oklahoma 


Copy and Production: Patricia M. Calomeris 
EDITORIAL ADVISORY AND REVIEW BOARD 


Matthew Anderson, Michigan State University 

Urton L. Anderson, University of Texas at Austin 

Rowland K. Atiase, University of Texas at Austin 

Frances L. Ayres, University of Oklahoma 

Bala V. Balachandran, Northwestern University 

Ravi Bhushan, Massachusetts Institute of 
Technology 

Gary C. Biddle, University of Washington 

James R. Boatsman, Arizona State University 

Peter Brownell, University of Melbourne, 
Australia 

John Christensen, Odense Universtet 

Julie H. Collins, University of North Carolina- 
Chapel Hill 

Barry E. Cushing, University of Utah 

Lane A. Daley, University of Minnesota 

Masako Darrough, Columbia University 

Srikant Datar, Stanford University 

Douglas DeJong, University of Iowa 

Joel S. Demski, Yale University 

Bala G. Dharan, Rice University 

John A. Elliott, Cornell University 

Haim Falk, McMaster University 

John E. Fellingham, University of Illinois 
at Urbana-Champaign 

Dan Givoly, Tel-Aviv University and Northwestern 
University 

Robe:t M. Halperin, Fordham University 

James V. Hansen, Brigham Young University 

Trevor S. Harris, Columbia University 

Paul M. Healy, Massachusetts Institute of 
Technology 

Robert W. Holthausen, University of Pennsylvania 

Herbert G. Hunt, III, University of Vermont 

Rhoda C. Icerman, Florida State University 

Prem C. Jain, Tulane University 

Chandra Kanodia, University of Minnesota 

Laurea Kelly, University of Washington 


April Klein, New York University 

W. Robert Knechel, University of Florida 

S. P. Kothari, University of Rochester 

Young K. Kwon, University of Illinois at Urbana- 
Champaign 

David Larcker, University of Pennsylvania 

Baruch Lev, University of California at Berkeley 

Barry L. Lewis, University of Colorado at Boulder 

Marlys G. Lipe, University of Michigan 

Martin P. Loeb, University of Maryland 

Ajay Maindiratta, New York University 

Kathleen T. McGaharan, Columbia University 

Maureen McNichols, Stanford University 

Barbara D. Merino, University of North Texas 

Jane F. Mutchler, Pennsylvania State University 

Nandu Nagarajan, University of Pittsburgh 

Eric W. Noreen, University of Washington 

James M. Patell, Stanford University 

Krishna Palepu, Harvard University 

Zoe-Vonna Palmrose, University of Southern 
California 

Kenneth V. Peasnell, University of Lancaster 

Mark C. Penno, University of Chicago 

Hasan Pirkul, The Ohio State University 

Michael D. Shields, San Diego State University 

Rajendra P. Srivastava, University of Kansas 

Mary S. Stone, University of Alabama 

Charles W. Swenson, University of Southern 
California 

Ken Trotman, University of New South Wales 

Senyo Tse, University of Texas at Austin 

William S. Waller, University of Arizona 

Gregory Waymire, Emory University 

John J. Wild, University of Wisconsin at Madison 

Earl R. Wilson, University of Missouri at Columbia 

G. Peter Wilson, Harvard University 

William F. Wright, University of California at 
Irvine 


A FORUM ON 
ACCOUNTING IN THE PUBLIC SECTOR 


1. Donald R. Deis, Jr. and Gary A. Giroux: P 
_ Determinants of Audit Quality in the Public Sector. 


2. Ehsan H. Feroz and Earl R. Wilson. p 
. Market Segmentation and the Association between 
Municipal Financial Disclosure and Net Interest Costs 


3. Rajiv D. Banker, William W. Cooper, and Gordon Potter 


A Perspective on Hesearch in Governmental Accounting. 





Editor's Note: A “Forum” is a collection of articles around a common theme. Ge refereed EH 
are followed by an invited *'perspective" authored by experts on that theme. In addition to allowing for syn- 
ergy and to providing alternative explanations for the results, an objective of the "perspective" i is to provide 
guidance for future research on issues related to that common theme. ` 


401 


THE ACCOUNTING REVIEW 
Vol. 67, No. 3 

July 1992 

pp. 482-479 


Determinants of Audit Quality 
in the Public Sector 


Donald R. Deis, Jr. 


Louisiana State University 
Gary A. Giroux 
Texas A&M University 


SYNOPSIS AND INTRODUCTION: Previous research demonstrates that 
“brand name” (e.g., Big Eight versus non-Big Eight) is a factor affecting 
audit prices and auditor selection.’ As a quality surrogate, brand name re- 
flects differences between auditor size categories in concern for reputation 
(DeAngelo 1981b) and the ability to withstand client pressure (Goldman 
and Barlev 1974). It has not, however, been demonstrated that these fea- 
tures characterize quality differences within an auditor size category. 
Although tests are difficult without a direct measure of quality, recent an- 
nouncements by the General Accounting Office on CPA quality in govern- 
mental audits indicate a need to determine the factors that affect quality ` 
differences within auditor size categories, which is the subject of this 
study. 

Audit quality is defined as the probability that the auditor will both dis- 
cover and report a breach in the client's accounting system (DeAngelo: 
1981a). Two explanations for variations in audit quality involve reputation 
and power conflict. Because an incumbent auditor captures client-specific 
quasi-rents, there is incentive to lower audit quality to retain the client. 
However, audit firm size is a moderating effect since a large client base 
allows a concern for reputation to remain more important than retention of 
any given client. The expectations are that (1) audit quality decreases as 
auditor tenure increases and (2) audit quality increases with the number of 


! Several studies have addressed this issue, from the perspective of both the private sector (Danos and 
Eichenseher 1982; Eichenseher and Danos 1981; Francis 1984; Francis and Stokes 1986;Francis and Wilson 
1988; Palmrose 1986, 1989; Simon 1985; Simunic 1980) and the public sector (Baber et al. 1987; Copley 1989; 
O'Keefe et al. 1990; Roberts et al. 1990; Rubin 1988). 

` 4 

We received valuable comments from Earl Wilson, Kris Raman, Linda Ruchala, one anonymous referee, 
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this research. We are also grateful for the cooperation of Tom Canby and Ed Randall at the Texas Education 
Agency. 
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clients. In power conflicts, the client can exert pressure on the auditor to 
violate professional standards, and a large, financially healthy client can 
exert greater pressure with a threat of replacing the auditor. However, the 
established review of audit results or audit working papers by third parties 
can increase the auditor's ability to withstand client pressure. The expecta- 
tions are that (3) audit quality is negatively related to the size and financial 
health of the firm and (4) audit quality improves when the auditor knows 
work will be subject to review by third parties and that sanctions for poor 
quality work will occur. 

This article presents the results of an investigation into the determi- 
nants of audit quality provided by small, independent CPA firms in Texas 
on audits of independent school districts. The study analyzes quality 
control review (QCR) findings to obtain a relatively more direct measure of 
audit quality. Between 1984 and 1989 the Audit Division of the Texas. 
Education Agency (TEA) conducted 308 QCRs. Numerical scoring of 232 
OCR letters of findings represents the measure of minimum audit quality 
and the dependent variable in the regression analysis. Explanatory variables 
associated with reputation effects, power conflict effects, report timeliness, 
audit hours, and reported breaches were obtained from TEA sources. The 
major finding of the study is that audit quality definitions (DeAngelo 1981b; 
Goldman and Barlev 1974) considered descriptive among audit size cate- 
gories are sufficiently robust to explain quality variations within an audit 
size group. The results also confirm earlier studies relating audit quality to 
audit report timeliness (Dwyer and Wilson 1989) and actual audit hours 
(Palmrose 1986, 1989). We conclude that audit hours is a suitable surrogate 
for audit quality when direct measures are unavailable. 


Key Words: Audit quality, Reputation, Power conflict, Public sector. 


Data Availability: The data for this study is available on a 3.5" low density 
diskette from the first author. To maintain confiden- 
tiality, neither the CPA firm nor the school district is 
identified in the data. 


HE following section describes the theoretical framework for this study and pre- 

sents hypotheses for testing. The next section describes the empirical method, 

including the measurement of audit quality by using QCR results. The last two 
sections cover empirical results and conclusions. 


I. Theoretical Framework and Hypotheses 


Audit quality is a continuing issue in the profession (AICPA 1987; GAO 1985). A 
credibility gap in governmental financial reports arose following discovery that poor 
accounting practices contributed to the fiscal crises of New York and other cities in the 
1970s.? In response, the federal government issued OMB Circular A-102 in 1979 and 


? Besides the absence of an annual audit, Goldin (1985, 270-71) reports that New York City capitalized op- 
erating expenses, balanced budgets with uncollectible receivables, consistently overestimated revenues and 
underestimated expenses, recognized revenues on an accrual basis and expenses on the cash basis, did not 
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OMB Circular A-128 in 1984, seeking to improve financial reporting practices, increase 
auditor reporting responsibilities, and establish programs to monitor audit quality.? 
Since then, the financial reporting practices of local governments have improved 
(Ingram and Robbins 1987). QCRs, however, find audit quality lacking in many CPA- 
prepared audits (GAO 1985, 1986, 1989; TSBPA 1987), and recent research suggests that 
audit quality may affect the public sector audit market in unique ways (Copley 1989; 
Roberts et al. 1990). Like audit failures in the private sector, audit quality deficiencies in 
the public sector threaten the public's confidence in the profession. 

Aside from Dwyer and Wilson (1989), audit quality has not been the explicit focus 
of public sector audit research. Nonetheless, Rubin (1988) and other recent studies dem- 
onstrate that private sector research is generalizable to the public sector. The theoreti- 
cal framework developed in this study is based primarily on private sector research and 
will be empirically tested to determine the merits of generalizing various conclusions 
about private sector audit quality to the public sector. 

DeAngelo (1981a) defines audit quality as the probability that an auditor will both 
discover and report a breach in the client's accounting system. The probability of dis- 
covering a breach depends on the auditor's technical capabilities and the probability of 
reporting the error depends on the auditor's independence. Prior studies (DeAngelo 
1981a; Goldman and Barlev 1974; Nichols and Price 1976) generally assume that the 
probability of discovering a breach is positive and fixed De, that all auditors are 
technically capable) and that auditor independence is the key issue. However, without 
information about technical capabilities (e.g., auditor experience, education, profes- 
sionalism, and firm audit structure), capability and independence are difficult to 
disentangle. Although this study also adopts the independence framework to evaluate 
the audit quality issue, the importance of technical capabilities is addressed. Two 
explanations for variations in audit quality vis-à-vis the independence issue are found 
in the literature. These involve (1) auditor reputation (DeAngelo 1981b) and (2) power 
conflict (Goldman and Barlev 1974; Nichols and Price 1976). These explanations are 
adopted as a general theoretical framework for this study. 


The Auditor-Reputation Explanation 


Incumbent auditors capture client-specific quasi-rents and have incentives to lower 
quality in future periods to retain the client (DeAngelo 1981b, 189). Audit firm size can 
militate against such opportunistic behavior because large firms have more audit 
clients and, therefore, have more to lose from loss of reputation. Also, the threat to their 
survival from losing a particular client is minimal. Thus, two proxies of audit firm size 
are thought to affect audit quality: (1) the number of clients and (2) the percentage of 
audit fees dependent on retaining any one client. Most studies use “brand name" to 
articulate these definitions. Brand name, however, reflects differences among audit 
firm size groups, but not within-group variations. This study sidesteps the brand name 





reconcile bank accounts, did not have a general ledger, and had no control over its cash flow. An analysis of 
other cities indicated that procedures contrary to generally accepted accounting principles and unaudited fi- 
nancial statements were common practices. In addition, financial difficulties in other cities were possibly ex- 
acerbated by poor accounting practices. Cleveland, which defaulted on its long-term debt in 1977, is a well- 
known example. 

3 OMB Circular A-128 was issued to implement the requirements of the Single Audit Act of 1984. 
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distinction to test the robustness of existing explanations for variations in audit quality 
within small (non-Big Eight) CPA firms.* 

Several recent studies find evidence that auditors discount (i.e., “low ball") the 
price of initial audit engagements (Baber et al. 1987; Ettredge and Greenberg 1990; 
Francis and Simon 1987; Roberts et al. 1990; Simon and Francis 1988; Turpen 1990). 
Low-balling, however, does not imply poor quality on initial audit engagements since 
auditors are offering initial price discounts to capture future quasi-rents (DeAngelo 
1981a, 113). It is the attempt to protect these quasi-rents that threatens auditors’ 
independence. Faced with competitive pricing pressures, an incumbent auditor can 
choose to lower audit quality and audit price contemporaneously to retain the client 
and preserve quasi-rents (DeAngelo 1981b, 189). Additionally, over. a long association 
with a client, the auditor may become less challenged and less likely to use innovative 
audit procedures, or may fail to maintain an attitude of professional skepticism (Mautz 
and Sharaf 1961; Shockley 1982).5 The first research hypothesis is based on DeAngelo’s 
explanation of quality deterioration with auditor tenure. 


H1: Audit quality decreases as auditor tenure increases. 


The consequences of a tarnished reputation contravene opportunistic behavior by 
an incumbent auditor. An auditor with many clients would be concerned about 
maintaining reputation and, hence, less likely to lower audit quality (DeAngelo 1981b). 
Moreover, when the client is an independent school district (ISD), the number of other 
ISD clients served reflects industry expertise and, therefore, measures variations in 
technical capabilities. The expectation is that the number of ISD clients would also 
indicate audit quality, although the interpretation of that effect is confounded between 
reputational concerns and industry expertise. 


H2: Audit quality increases with the number of ISD audit clients. 
The Power-Conflict Explanation 


This explanation centers on the ability of the auditor to resist pressure from the 
client to violate professional standards (Goldman and Barlev 1974; Nichols and Price 
1976; Shockley 1982). The balance of power tilts toward the audited client whenever the 
auditor places “greater significance on the rewards mediated by the [client] than the 
[client] places on the rewards mediated by the auditor" (Nichols and Price 1976, 337). 


* Small CPA firms conduct a substantial portion of governmental audits; hence, understanding the factors 
that contribute to variations in audit quality among these firms is of interest to regulators, professional groups, 
managers of governmental units, and to CPAs active in the public sector. The ability of existing theories to 
explain audit quality differences in the small CPA firm category enhances our understanding of audit quality, 
which is important as the profession continues to face threats of increased regulation and potential loss of its 
self-regulation status. 

5 Mautz and Sharaf (1961, 208) state that "except in extreme cases, the problem of maintaining 
independence must rest with the individual practitioner. Occasionally, of course, infringement will be so 
flagrant that it will come to the attention of those who use the auditor's report or of regulatory agencies or 
fellow practitioners, and steps will be taken to review the auditor's actions and relationship with the company 
in question. In a great many more cases, however, the greatest threat to his independence is a slow, gradual, 
almost casual erosion of his ‘honest disinterestedness' ” (emphasis added). 

* Several recent studies illustrate the importance of auditor reputation. Wilson and Grimlund (1990) find 
that auditors experience business loss when low-quality audits are discovered; Palmrose (1988) found lower lit- 
igation rates associated with brand name auditors; and changes to a brand name auditor evoke favorable 
market responses (Eichenseher et al. 1989). 
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The client desires attested financial statements that will have an expected effect on 
particular third parties,” and individual auditor expertise holds little value to the client. 
Regardless of the nature of the specific audit issues, the client will use pressure to 
achieve the primary goal of influencing certain third parties. Because the auditor must 
compete in a competitive market (Rubin 1988; Simon 1985; Simunic 1980) it is easier 
and less costly for the client to replace the auditor than it is for the auditor to replace 
lost business. 

Knapp (1985) suggests that the size and financial health of an audit client are 
associated with audit quality. Financially sound audit clients have a low probability of 
financial failure and so are less likely to expose the auditor to the scrutiny common on 
such occasions. In such situations, auditors may become complacent and, therefore, 
less diligent in conducting the audit. Client size and audit price are correlated (Simunic 
1980); hence, audits of large clients are enticing to the incumbent auditor's competitors. 
Large clients, more so than small clients, may be able to use a competitive environment 
to resolve audit conflicts in their favor. Audit engagements of large, financially sound 
clients are not necessarily coincident with poor quality audits; rather, the potential for 
complacency on the part of the auditor and the power exercisable by such clients 
heighten the likelihood of lower audit quality. The power-conflicts explanation leads to 
the expectation that threats to audit quality increase with the size and financial health 
of the client. 


H3: Audit quality is negatively related to the size and financial health of the client, 
the ISD. 


The power of the auditor increases when there is less room for judgment and inter- 
pretation (Magee and Tseng 1990, 332: Nichols and Price 1976, 339—41)* and when the 
profession vigorously enforces professional standards (Goldman and Barlev 1974; 
Shockley 1982). The Single Audit Act passed by Congress in 1984 led to substantial im- 
provements in accounting and reporting by governmental units. Shortly thereafter, 
QCR programs commenced and, starting in 1987, the results of those reviews became 
public. 

The auditor's ability to withstand client pressure is dependent on the economics of 
the contract and certain environmental and behavioral features, including (1) the state 
of professional ethics, (2) the probability of detection of poor quality, (3) the vigor and 
visibility of enforcement actions by the profession, (4) the auditor's standing within the 
professional community, (5) the auditor's level of interaction with professional peer 
groups, and (6) the auditor's internalization of professional norms.? The auditor's 


7 Possible third parties the client seeks to influence include potential investors, creditors, suppliers, and 
government oversight agencies. Both private and public sector firms are interested in these third parties. 

§ Nichols and Price (1976, 340) use accounting for R&D expenditures to illustrate how highly structured, 
routine accounting issues are less likely to be a source of client pressure on the auditor. Auditing for 
compliance with laws and regulations by governmental agencies, however, is a highly unstructured, non- 
routine attestation area—one that might subject the auditor to client pressure. 

? These features help explain why a brand name effect has been noticed in studies between auditor size 
groups. Within a homogeneous size group, however, subtle differences in these factors may explain variations 
jn quality. As Goldman and Barlev point out, “One should not conclude that large CPA firms are immune to 
pressures from their clients. Competition among offices of some large firms for clients may be as great as com- 
petition among small, independent CPA firms" (1974, 716). Furthermore, many of these features are interre- 
lated with the technical capabilities of the auditor. For instance, an auditor who internalizes professional norms 
and is concerned about his or her standing within the professional community is likely to also be devoted to 
maintaining technical competency. 
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ability to withstand pressures from the client to compromise professional standards is 
enhanced when these features are present. Conversely, as these features are diminished 
or absent, the auditor is more vulnerable to pressure from the client. Among these 
features, two are of particular interest because they have been adopted by regulators as 
techniques to improve audit quality: (1) detection of poor quality by QCRs and (2) 
enforcement actions by state accountancy boards. 

Increased authoritative guidance and vigorous review programs to monitor CPAs' 
compliance with professional norms is likely to increase the auditor's power to 
withstand client pressures. Since initial reports from QCR programs report both 
substantial problems and sanctions for poor audit quality, auditors were more likely to 
benefit from increased regulation and monitoring after these reports were issued (i.e., 
1987 and thereafter) when the implications of poor work discovered by a QCR became 
public. The foregoing is stated as the fourth research hypothesis: 


H4: Audit quality improves when the auditor knows that his or her work will be 
subject to review by third parties and that sanctions for poor quality work will 
be applied. 


II. Empirical Method 
Audit Quality Model 


Audit quality differences within a pooled cross-sectional sample of small, indepen- 
dent auditors is evaluated by using the following model: 


In(QUALITY) ge LÉI TENURE + B; CLIENTS 8, PEER + 8, BOARD 
A BsIn(SIZE) + G.In( WEALTH)--8; YEAR -- 4 REPORT 
A Ba TIME -*- Bioln (HOURS) +e 


where: 


In(QUALITY) natural log of the weighted quality metric based on the OCH 
letters of findings.'? 


Reputation effects: 


TENURE —- number of years the auditor has audited the ISD; 
CLIENTS - number of ISD clients audited by the auditor. 


. Power conflict effects: 


PEER=a dummy variable where a 1 indicates that the auditor is a 
member of the AICPA's Peer Review Section; 
BOARD —the percentage of new school board members elected in the 
last two annual elections in an ISD; 
In(SIZE)- natural log of average daily student attendance for the ISD; 


10 The natural log of QUALITY was used to transform the dependent variable (Gujarati 1978, 210) since 
the Kolmogorov goodness-of-fit test for normality rejected the assumption of normality at the 0.01 level of 
significance. Further, OLS regression results exhibit nonrandom patterns in plots of the residual against the 
predicted value when QUALITY (untransformed) is used as the dependent variable. After transformation, the 
Kolmogorov test fails to reject the normality assumption at the 0.10 level, and residual plots depict a cloudlike 
pattern. ` 
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In(WEALTH)- natural log of ISD wealth as measured by assessed property 
values per student; 
YEAR=a dummy variable; a 1 indicates 1987 or 1988 financial 
statements. 
Other variables: 


REPORT =a dummy variable; a 1 indicates that the auditor has identified 
material weaknesses in internal control or material instances 
of noncompliance with laws and regulations; 

TIME =the percentage of the 120 day period in which the audit report 
must be filed with TEA; calculated as the number of days from 
fiscal year-end (8/31) to the date of the auditor’s report divided 
by 120 days; , 

In(HOURS)=natural log of the actual audit hours accumulated by the 
auditor. l 


QCR Results and Audit Quality Metric 


TEA begins with the presumption that the auditor conducts a quality audit in 
accordance with professional standards. The QCR engagement documents the 
auditor’s breach of those standards. Each QCR engagement culminates in a letter of 
findings sent to the auditor. There are three possible outcomes: (1) a clean review with 
no recommendations for improvement," (2) a nonreferred audit listing deficiencies the 
auditor should correct in future audits, and (3) a referred audit accompanied by a list of 
deficiencies causing the referral. For clarification, a referred audit is one referred to the 
Technical Standards Committee of the Texas State Board of Public Accountancy. The 
committee begins with an informal hearing attended by representatives of TEA and the 
referred audit firm. A number of sanctions are possible. Some auditors are prohibited 
from conducting ISD audits until certain continuing professional education (CPE) 
requirements are met, and others have been instructed to retake parts of the CPA exam; 
a few licenses have been suspended, and in one case criminal proceedings occurred.?? 

A metric (QUALITY) is constructed from the QCR results to serve as the dependent 
variable in this study. QUALITY measures poor quality as defined by the auditor's 
failure to comply with professional standards; high-quality audits have low QUALITY 
scores. The advantage of this metric is that it reflects the judgment of those at TEA who 
make the referral decision. Since they have the power to refer auditors for possible 
sanctions, their assessment of audit quality becomes important for CPA firms. We use 
this same evidence to arrive at a quality measurement for the sample audits. 

A content analysis of the letters of findings identified 19 categories of audit 
deficiencies. The director of audits ranked the importance of each category, from 1 
(most important) to 19 (least important), in making the referral decision. The deficiency 
categories, their assigned weights, and frequency of occurrence appear in table 1. Each 
letter was coded for the presence of each category of deficiency; a 1 indicating its 


u Clean reviews are rare; only five of the reviews were clean. Two were conducted by large, national 
auditors and three by small CPA firms. . 

12 Attempts by the authors to determine the outcomes of these deliberations were unsuccessful. Recently, 
the state board changed this policy and, in the future, many of these outcomes will be publicly disclosed in the 
board's periodic newsletter. 
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Table 1 
QCR Coding and Weights 


Frequency 
QCR Findings Assigned ———— 
(Deficiency) Item: Weight* Count Percent 
Internal Control: Major 5 17 7.3 
Internal Control: Minor 18 43 18.5 
Legal Compliance: Major 3 56 24.1 
Legal Compliance: Minor 10 91 39.2 
Substantive Tests: Major 7 22 9.5 
Substantive Tests: Minor 19 17 7.3 
No Engagement Letter 14 36 15.5 
No Management Representation Letter 6 33 14.2 
Working Papers: Major 2 7 3.0 
Working Papers: Minor 17 71 30.6 
Audit Program: Major 1 21 9.1 
Audit Program: Minor 15 16 6.9 
Audit Procedures: Major . 4 35 15.1 
Audit Procedures: Minor 16 145 62.5 
Inadequate Statistical Sampling 13 161 69.4 
Inadequate Audit Risk Assessment 12 133 57.3 
Errors in Financial Statements 8 80 34.5 
Errors in Audit Reports 11 26 11.2 
Ethics Violations 9 3 1.3 





* SOURCE: Director of Audits, TEA. 
1=most important deficiency area; 
19 —least important deficiency area. 


presence, 0 otherwise. The metric QUALITY was constructed by summing the ratio of 
each deficiency code (0 or 1) by its assigned weight (1-19). Major audit deficiency areas 
add more to QUALITY than minor deficiencies. For example, major internal control 
deficiencies add more to QUALITY (1/5=0.20) than minor internal control 
deficiencies (1/18 0.056). 

QUALITY averages 0.558 and ranges from 0.00 (a clean review) to 3.068 (many defi- 
ciencies detected). The construct validity of the metric is verified according to the 
referral decision; referred audits have significantly higher QUALITY scores than 
nonreferred audits (t-statistic on referred vs. nonreferred means: 12.78, p —0.0001).? 
The range of QUALITY for nonreferred audits (from 0.00 to 1.107) overlaps with the 
range for referred audits (from 0.563 to 3.068) and indicates that additional criteria 
outside the metric influenced the referral decision (e.g., the cooperative attitude of the 
auditor during the QCR). Since the goal of this study is to seek explanations for 
variations in audit quality, as opposed to the prediction of QCR outcomes (i.e., the 
referral decision), the empirical tests focus on variations in QUALITY without 
attempting further modeling of the regulator's decision-making process. 


9 Two other quality metrics were evaluated: (1) a simple additive measure summing the number of the 19 
audit deficiency areas present and (2) doubling the weights of “major” deficiency areas. Both of these quality 
measures are correlated with QUALITY at 0.90 or better and produced similar results to those reported in this 
study, which suggests that the results are robust regardless of the manner in which the audit deficiencies are 
weighed. Since the weighted quality metric reported in this study reflects the thinking of those involved with 
the QCR engagements and the referral decision, all statistical results in this study are based on this metric. 
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Auditor-Reputation Effects 


As auditor tenure (TENURE) increases, audit quality is expected to decrease 
(higher QUALITY score). In contrast, improved audit quality (lower QUALITY score) is 
expected with increases in the number of ISD audits conducted by the audit firm 
(CLIENTS). Banker et al. (1989) indicate that state oversight greatly affects ISD financial 
reporting practices. Texas ISDs, for example, are subject to extensive reporting and 
audit requirements, and compliance is monitored by TEA. Poor quality audit work 
detected by TEA on any audit conducted by a CPA firm threatens that firm's ability to 
retain its other ISD clients. An audit firm specializing in the ISD industry faces con- 
cerns about maintaining reputation to protect its investment in specialized resources 
(e.g., training, standardized audit materials, and decision aids). 


Power-Conflict Effects 


The importance of the service rendered depends on the nature of the problem and 
who will benefit from the service (Goldman and Barlev 1974, 711). When audit reports 
benefit a third party more than management, the auditing profession lacks power and is 
vulnerable to pressure from the client to resolve conflicts in its favor. Audit firms can 
decrease the likelihood of succumbing to client pressures by a commitment to 
professional standards. Membership in the AICPA's Peer Review Section is one way to 
make such a commitment. Quality review programs tied to sanctions for violating 
professional standards is an approach the profession and regulators can take to 
increase an auditor's ability to resist client pressure. 

Voluntary membership in the Peer Review Section of the AICPA is evidence of a 
commitment to maintain professional standards, to interact with peers within the 
profession, and to internalize professional norms, all of which are likely to help the 
auditor to resist pressures from the client to deviate from professional standards 
(Goldman and Barlev 1974; Shockley 1982). Higher audit quality (lower QUALITY 
Score) is expected when the firm is a member of the AICPA's Peer Review Section 
(PEER). 

Political competition within an ISD can result in changes on the school board and 
increase administrators’ incentives to obtain an acceptable eudit report. Parents, 
teachers, and school board trustees tend to focus more on educational issues than on 
financial reporting issues (Banker et al. 1989). Nonetheless, the board has the authority 
to appoint and fire ISD administrators, and political competition may fuel uncertainty. 
Faced with uncertainty, administrators may try to influence a favorable audit report 
because the school board's evaluation of their performance will be based, in part, on 
this report (Goldman and Barlev 1974, 708). Furthermore, the actions of the auditor may 
be monitored less by an inexperienced board than by an experienced board, thereby 
allowing the auditor more freedom in the choice of quality. A higher percentage of 
board turnover (BOARD) is expected, as a measure of political competition and board 
inexperience, to be associated with lower audit quality (higher QUALITY score). 

Certain client attributes increase the likelihood that client management will both 
apply pressure and win. Prior studies suggest that as client size [DeAngelo 1981b) and 
financial health (Knapp 1985) increase, so does the perception that clients can obtain 
preferred outcomes in an audit conflict. Audit conflict, however, does not always lead 
to audit failure. Nor should audits of large, financially sound entities be automatically 
deemed low quality. The power-conflict explanation implies that if an audit conflict 
should occur, a large, financially sound auditee is more likely to resolve such conflicts 
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in its favor. Faced with such a prospect, the auditor may seek to avoid conflicts 
altogether by conducting a lower quality audit. Average student enrollment proxies for 
client size (SIZE) and assessed property values per student proxies for financial health 
(WEALTH). As SIZE and WEALTH increase, lower audit quality (higher QUALITY 
score) is expected. 

Increased enforcement of professional standards helps the auditor maintain inde- 
.pendence and resolve audit conflicts according to professional standards (Shockley 
1982). Although the QCR program began in 1984 in Texas, the perception that the 
profession was vigorously enforcing professional standards was not common until 
1987 when TEA publicized its results (TSBPA 1987) and an AICPA task force issued a 
report on the quality of audits of governmental units (AICPA 1987). These reports were 
indicators for CPAs that a vigorous enforcement program was in place, with sanctions 
for violations in professional standards. Audits conducted after these announcements 
are likely to reflect a heightened awareness of business risk associated with govern- 
mental audits. If so, audits of financial statements after 1986 (YEAR) will have fewer 
deficiencies (lower QUALITY score) than those prior to 1987. 


Other Variables 


The model includes three additional variables suggested by prior research. A re- 
ported breach in the accounting system (REPORT) is a de facto component of audit 
quality in DeAngelo's definition. Auditors will report a breach only if there is sufficient 
evidence to document the problem conclusively. Whenever the auditor reports material 
weaknesses in internal control, noncompliance with laws and regulations, or issues a 
qualified opinion, fewer audit deficiencies (lower QUALITY score) are expected. This 
is measured as a dummy variable, with REPORT equal to 1 when at least one breach is 
reported. This study also considers report timeliness (Dwyer and Wilson 1989) and 
audit hours (Palmrose 1980, 1989), both found to affect audit quality in prior studies. 
Texas state law requires the completion of ISD audits before December 31st, within 120 
days of fiscal year-end (August 31st). TIME is calculated as the number of days from 
August 31st to the audit report date divided by 120 days. As TIME increases, audit 
quality is expected to decrease (higher QUALITY score). HOURS is the number of 
actual audit hours spent on the engagement, and an inverse relationship between actual 
audit hours and QUALITY (score) is expected. 


Sample and Data 


The audit division of the TEA conducted 308 QCRs over a five-year period 
(1984-89) on CPA audits of Texas ISDs in six fiscal years (1983—88).'5 Pilot tests, 


14 On average, more than half of each ISD’s revenues is generated from local property taxes. The disparity 
between ISDs has been a frequent source of conflict between ISD and TEA officals and has been the basis for 
two lawsuits (one still in progress) by poor ISDs against the state funding system for failing to neutralize local 
wealth advantages enjoyed by rich ISDs. Both Rodriquez v. San Antonio Independent School District (1971) and 
Edgewood v. Kirby et al. (1987) identify individual ISD assessed property values as sources of wealth causing 
disparities in financial capabilities across districts. ISDs have few sources of revenues, with local property 
taxes being the main source. Compared to other forms of local government, ISDs are unique in this regard. 
Further, the percentage of revenues derived from intergovernmental revenues, usually significant in govern- 
mental research, is insignificant in ISD financial reporting practices (Banker et al. 1989). 

'5 TEA is the noted oversight agency for Texas ISDs. Federal agencies usually review TEA files and do not 
have a QCR program of their own to review CPA working papers of ISD audits. See Deis et al. (1990) for a de- 
iei ond of the TEA’s QCR process. Budget curtailments caused TEA to postpone its QCR program in 1990 
and 1991 
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personnel stability, and standardized checklists account for the consistency in the 
conduct of the QCRs over this time.’* Nonetheless, 58 QCRs from 1983 and 1984 are 
omitted because TEA's review questionnaire did not gather audit fee and hour 
information. Eight repeat QCRs are omitted to prevent those audit firms from being 
overrepresented in the sample. Ten QCRs of audits by Big Eight and national (second- 
tier) audit firms, and audits of regional service centers are also eliminated. Audits by 
large CPA firms were eliminated for a couple of reasons: (1) there were not enough 
large CPA firm audits to conduct a separate analysis" and (2) part of the motivation of 
this study is to investigate audit quality differences within the small CPA firm category, 
which is responsible for a large number of public sector audits. The final sample is 232 
QCRs conducted by TEA on small CPA firm audits. The sample contains three clean 
reviews, 197 nonreferred audits, and 32 referred audits. (Subsequent mention of 200 
nonreferred audits combines the three clean reviews with the 197 nonreferred audits.) 

Data sources for this study come primarily from TEA files. Separate files on each 
QCR provide audit hours, auditor tenure, AICPA Peer Review Section membership, 
and QCR result information. TEA electronic database files provide the number of ISD 
clients for each audit firm, average daily student attendance in the ISDs, and various 
financial wealth measures. From the annual financial statements we determine 
whether the auditor reports a breach in the accounting system and the report date. 
Board turnover is determined by comparing yearly directories of school board officials 
maintained by TEA. Through special permission from TEA, the authors were given 
access to all QCR files; all of the other sources are publicly available at TEA. 


III. Empirical Results 
Descriptive Statistics 


Table 2 provides (untransformed) descriptive statistics for the dependent and 
explanatory variables in the model. The statistics are reported for the total sample (TS), 
for 32 referred audits (R), and for 200 nonreferred audits (NR). Univariate tests of 
referred audits, compared with nonreferred audits, indicate lower audit quality (p= 
0.0001), fewer audit hours (p=0.05), longer auditor tenure (p —0.05), and fewcz 15D 
clients (p —0.001). Chi-square tests of association reveal differences in voluntary peer 
review (p 0.01). The two categories of audits were not significantly different in size, 


15 The stability of the TEA staff during the sample period reduces potential noise from changes in field 
auditors and decision makers. There were no significant changes in personnel during the sample period, and 
both the head of the QCR section and the director of audits reviewed the findings of each QCR. Further, the 
section head appeared at all state board hearings of CPAs referred by the TEA to the Texas State Board of Public 
Accountancy. The QCR checklist used throughout the sample was developed by the section head and was 
tested on audits conducted by a national CPA firm. The checklist changed very little over the sample period, 
with most of the changes related to collecting audit fees and hours after an association between these two 
factors and quality became apparent. Although there were occasional changes in field auditors (who usually 
worked in teams of two), an auditor with QCR experience ran every engagement. Further, the authors 
interviewed all field auditors, the section head, and director and were unable to discern any differences in their 
perceptions of how the QCR engagements were conducted or of the decision-making process. 

17 QCRs were conducted on audits performed by four large firms: Deloitte Haskins & Sells, Grant Thornton, 
Peat Marwick & Main, and Coopers & Lybrand. Besides the small frequency of QCRs on large firms, these firms 
would not be representative of all of the Big Eight and second-tier national firms if retained in the sample. 
Nonetheless, the results reported throughout this study are similar to those when these large CPA firm audits 
are included in the analysis. 


Deis, Jr. and Giroux—Determinants of Audit Quality 


Variable: 
(Source) : 


Quality 
(QCR Files] 


Tenure 
(QCR Files) 


Clients (ISD) 
(TEA Records) 


"Peer Review Member 
(QCR Files) 


Board Turnover 
(96) last 2 years 
(TEA Records) 


Size (student enrollments) 
(TEA Records) g 


Wealth (assessed property' 
values per student) 
(TEA Records) 


Year (1987 or later) 
(QCR Files) 


Report (Breaches reported) 


(Audit Reports) 


Time (% of 120 
day reporting period used) 
(Audit Reports) 


Audit Hours 
(QCR Files) 


Table 2 
Descriptive Statistics | 
Mean 
Freq: 0/1 

TS: .558 
NR: .349 
R: 1.862 
TS: 10.09 
| NR: 9.60 
R: 13.19 
TS: 3.29- 
NR: 3.50 
R: 2.00 
184/48 

NR: 152/48 
R: 82/0 
TS: 39.0 
NR: .. . 397 
R: 7.848 
TS: 3615 
- NR: 3307 
R: 5540 
TS: 239134 
NR: 209273 
R: 425772 
TS: 117/118 
N 97/103 
R: 20/12 
TS: 169/63 
N 142/58 
R: 27/5 
TS: 63.2 
NR: 62.6 
R:. 67.1 
TS: 294 
NR:. 306 
R: 220 


Range 


0-3.068 
0-1.107 
7.503-3.088 


1-40. 
1-36 
1-40 


1-30 
| 1-30 
` Lë 


0-100 
0-100 
0-85.7 


36-44776 
36-33966 
45-44776 . 


21979-5404050 
219791662796 
44581-5404050 


15-161 
15-148 
27-161 


38-1994 
38-1994 
40-1232 


473 


t-statistics 
& Chi-square 


12.78** 
inis 
—3.72** 

9.68** 
—1.08 
120 
1.28 
2.18 
2.50 
1.06 


—1.73* 


Note: TS: Total Sample (232); NR: Nonreferred Audits (200); R: Referred Audits (32). The t-tests and chi- 
square tests are based on audits classified by referral status (referred: 32 / nonreferred: 200). Chi-square 
test results are reported for peer review member, year, and reported breaches. All others are t-tests. 


. * Significant at 0.05 (one-tailed t-tests). 
** Significant at «0.01 (one-tailed t-tests). 


wealth, board turnover, time period, number of reported breaches, or report timing. 
There is information loss, howéver, in reducing audit quality to an ordinal scale based 
on the referral decision. The multivariate model is used to further explicate variations 
in audit quality by using QUALITY as the dependent variable. 
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Diagnostic Procedures 


Collinearity is loosely considered by analyzing pairwise Spearman rank corrections 
for all explanatory variables (table 3), variance inflation factors (VIF), condition in- 
dexes, and variance-decomposition proportions. No severe problems were noted. Most 
of the bivariate correlations are low; the highest correlation is between SIZE and 
HOURS (0.618), which indicates that larger districts require more audit hours, as ex- 
pected. None of these correlations appears to produce problems in interpreting the re- 
gression results since all the VIF for the explanatory variables are below 2.0, averaging 
1.25 and ranging from 1.08 to 1.87. Belsley et.al. (1980, 157) suggest a threshold of 15 or 
30, below which a condition index can be considered too weak for further 
consideration. The condition indexes for this model averaged 1.53 and ranged from 
1.00 to 2.43. A scatter plot of the residual terms against the predicted value for 
QUALITY from the regression model helped in evaluating heteroscedasticity; the plot 
depicts a cloudlike pattern centered around a residual value of zero. No obvious 
outliers appeared in the plot, nor do Cooks-D-statistics reveal any.'^ The Goldfeld- 
Quandt test (Kmenta 1986, 292-93) failed to reject the null hypothesis regarding 
equality of the variance of the residuals when the sample was ordered according to 
average daily attendance (SIZE) and then split after omitting the middle one-sixth of the 
observations (F — 1.37, p» 0.10). The Glejser test also confirms that heteroscedasticity is 
not a problem (adjusted R?-0.0006).'? The Kolmogorov-Smirov goodness-of-fit test for 
normality of the regression model residuals failed to reject the assumption of normality 
at the 0.10 level. A t-test and signed-rank test indicate a residual mean value of zero 
(p=1.0 and 0.95). Based on these diagnostic procedures, the results of the regression 
model can be interpreted without concern that they are being influenced by violations 
in OLS assumptions. : 


Empirical Model Results 


Table 4 presents regression results for the model, with QUALITY as the dependent 
variable. All of the explanatory variables, except YEAR, REPORT, and BOARD, are sig- 
nificant at the 0.10 level or better in the expected relation to audit quality (QUALITY). 
As evidenced by the adjusted R? for the model (0.21), a reasonable amount of the 
variation in QUALITY is left unexplained. Other factors that may affect audit quality 
include education, CPE, previous employment, audit structure, community standing, 
financial well-being of the audit firm, audit firm resources (e.g., firm library and 
supervisory capability), professionalism, and work load. Many of these features pertain 
to the technical capabilities of the audit team and seem appropriate avenues for future 
research. 

The results support the reputation-effects explanation (the first and second 
research hypotheses). Audit quality declines with the length of auditor tenure 


18 Three other plots of the residuals—stem and leaf, box, and normal probability plots—confirm that the 
residuals are normally distributed with a mean near zero. 

19 In the Glejser test (Gujarati 1978, 204-5), the absolute values of the regression model residuals become the 
dependent variable in a new regression model retaining all of the independent variables used in the original 
model. Heteroscedasticity is suggested if any of the coefficients are significant in the new regression. PEER 
was significant at 0.05; none of the other coefficients was significant at 0.10 or better in this study. No referred 
audits were conducted by CPAs who voluntarily participated in the AICPA's peer review program. These 
audits have the highest values of QUALITY; hence, it is not surprising that PEER is in some way related to the 
residuals. 
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Table 4 
Regression Results for Audit Quality 


Predicted : ; 
Description Sign Coefficient t-statistic 
Intercept — 1.140 —1.014 
Auditor Tenure : + - 0.016 2.612*** 
( TENURE] . 
' Number of ISD Audit Clients - —0.028 —2.017** 
(CLIENTS) l 
Member AICPA Peer Review Section — —0.532 —3.986*** 
(PEER) 
96 of Board Elected in Last 2 Years + 0.261 1.151 
(BOARD) 
Number of Students + . 0.113 2.248** . 
(SIZE) 
Assessed Property Value Per Student + 0.113- ` 1.484* 
(WEALTH) 
0/1=Report Year 1987 or Later - — 0.024 —0.226 
(YEAR) ; 
0/1- Auditor Reports Breach - —0.102 —0.851 
(REPORT) l i 
% of 120 Day Audit Period Used + 0.645 ` 2.689*** 
(TIME) 
Actual Audit Hours - —0.453 —4.767*** 
(HOURS) 


Note: The model is expressed as: 
In (QUALITY)2a-- 8; TENURE +8 CLIENTS t 953 DEER 4-84 BOARD 4 B, In( SIZE) 
T 8,In WEALTH)-- 8; YEAR-r 4 REPORT CG, TIME 4- BioIn ( HOURS). . 
The dependent variable is the natural log of weighted quality score. (High values of QUALITY indicate 
low quality audit work.) The F-statistic for model: 7.116 (p —0.0001); R*: 0.24, adjusted R?: 0.21. 


* Significant at 0.10 (one-tailed t-tests). 
** Significant at 0.05 (one-tailed t-tests). 
*** Significant at «0.01 (one-tailed t-tests). 


(TENURE: p=0.01). This decline can be attributed to either opportunistic behavior 
(DeAngelo 1981b) or complacency (Shockley 1982). Audit quality improves as the firm's 
number of ISD clients increases (CLIENTS: p 20.05). The interpretation of this result, 
however, is confounded between the auditor's concern for reputation and Improved 
technical capabilities as a result of industry expertise. 

The results also support research hypotheses H3 and H4 based on the power 
conflict explanation of audit quality. Larger (SIZE: p=0.05), financially. healthy 
(WEALTH: p=0.10) clients receive lower quality audits, in agreement with previous 
studies showing that financial statement users perceive auditors of large, healthy clients 
as less independent (Knapp 1985; Pany and Reckers 1980). Board turnover (BOARD) 
also relates to lower quality audits as expected, although it is not statistically 
significant. Audit firms that are members of the AICPA's Peer Review Section (PEER) 
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conduct higher quality audits (p=0.0001). During the period under study, this 
membership was voluntary and so was likely to represent an internalization of 
professional standards at the audit firm.” It is unclear whether mandated peer review 
requirements will have the same effect. As in the univariate tests, YEAR is not 
significant in the model." If QCR programs affect audit quality, it may be more by 
eliminating incompetence than by encouraging improved audit approaches. Therefore 
it may take time for improvements in audit quality to occur as a result of QCR 
programs. 

Three other variables suggested by prior research are associated in the expected 
relation with audit quality. REPORT is negative in the regression model but not 
significant. More timely reports (TIME) are of higher audit quality (p 0.01), and audit 
quality improves with increased audit hours (HOURS: p=0.0001). 


IV. Conclusions 


A QCR program is one approach regulators have chosen to improve audit quality. 
The early results of these programs indicated that audit quality was lacking for a large 
percentage of governmental audits. This study tests some factors that have been 
suggested in the literature as influencing audit quality. Factors related to both 
reputation and power conflicts are significant determinants of audit quality. Client- 
specific quasi-rents relate to lower audit quality, but the number of audit clients can 
militate against these quasi-rents (DeAngelo 1981b). Certain characteristics increase 
the client's ability to obtain favorable results, but the audit firm's commitment to 
professional standards helps to constrain client power (Goldman and Barlev 1974). 
That is, the results support both explanations of audit quality found in the literature, 
which suggests that audit quality is a complex issue. Although past studies demonstrate 
that brand name is a useful surrogate for quality differences among auditor size groups, 
this study reveals that quality differences within an auditor size group are more 
complex. On the basis of the strong relationship between audit hours and audit quality 
(the —0.341 bivariate correlation coefficient between QUALITY and HOURS was 
significant at the 0.0001 level), the number of audit hours seems to be an acceptable 
surrogate for audit quality differences among audit firms of similar size when a direct 
measure of audit quality is unavailable. 

Interpretation of the results of this study needs to be tempered by the recognition 
that the evidence pertains to one type of governmental unit (ISDs) in a single state 
(Texas). Hence, the generalizability of the results may be limited. Future research could 
study audit quality differences in markets comprised of larger CPA firms, or audits of 
private sector entities. Variations in audit procurement procedures affect audit fees 
(Rubin 1988), but do they also affect audit quality? If so, a study relating various audit 
procurement practices to audit quality would be of interest. 

Given the importance placed on education in governmental auditing (AICPA 1987), 
it might be useful for future research to investigate the effects of variations in technical 
capabilities on audit quality. Moreover, the interpretation of some variables, such as the 


2 GAO established mandatory peer review requirements after the time period of this study. 
2! A better test of this relationship requires information on audit quality before the QCR program began, 
which is unfortunately unavailable. : 
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number of ISD clients (CLIENTS) in this study, confounds explanations based on 
technical capabilities and auditor independence. Is an audit not conducted according 
to professional guidelines because of a willful decision or because of lack of knowl- 
edge? In either case, the result is the same—a professional standard is violated. Future 
research may attempt to isolate attributes of technical capabilities (e.g., educational 
background, professional development, employment history, work load, community 
standing, supervision, audit structure, and characteristics of the audit team) from those 
of independence (e.g., willingness to report a breach, resolution of audit conflicts with 
the client according to professional standards, and the ability to maintain professional 
standards when faced with competitive pressures). 
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SYNOPSIS AND INTRODUCTION: This study provides evidence that 
market segmentation affects the strength of the association between finan- 
cial disclosure and net interest cost for new issues of municipal bonds. Pre- 
vious studies (see, e.g., Amershi and Ramamurtie 1990; Cook 1982; 
Hendershott and Kidwell 1978; Kidwell et al. 1983) show that the geo- 
graphic segmentation of primary markets for municipal bonds along 
regional and national lines is characterized by different sources and costs of 
information. Because little information is available from alternative sources 
for the less marketable bonds of smaller issuers which use regional mar- 
kets, financial reporting variables are hypothesized to be associated more 
strongly with interest costs for these issues than for those of larger munici- 
palities, whose bonds are typically issued.in the national bond market. 
Cook (1982) argues that the costs of obtaining information about small 
issuers from alternative sources are relatively high. For these issuers, who 
also do not issue bonds frequently, regional underwriters may be the only 
informational intermediaries (other than rating agencies if the bonds are 
rated) between the issuers and investors (Kidwell et al. 1983). Thus, 
financial and other entity-specific information contained in the offering 
statement are expected to be weighted more heavily in pricing these bonds 
than for bonds of larger issuers. Although this differential-information 
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hypothesis is analogous to Atiase's (1985) argument regarding differential 
predisclosure of information, our study assumes differential availability of 
information across market segments, and size alone is not likely to be an 
adequate proxy for segmentation. Our main analysis uses the nature of the 
underwriting syndicate, whether it is managed by a national or regional 
underwriter, to proxy for the relevant market segment. 

Previous studies of municipal accounting (see, e.g., Ingram and Cope- 
land 1982; Wallace 1981; Wilson and Howard 1984) have provided evidence 
of an association between bond measures and accounting and auditing. 
variables. However, the results were mixed and inconsistent, which may be 
attributable to differences in the entities examined (cities, counties, and 
school districts), the time periods examined, or definitions of variables. 
Also, differences in the mix of bonds issued in each segment may have 
contributed to the inconsistent results. By examining the relationship 
between accounting and auditing variables and bond interest costs sepa- 
arately for each segment of the primary bond market, our study provides 
useful evidence on the potential effect of different information environ- 
ments on this relationship. 

Regression results based on a sample of 119 new municipal bond 
issues, partitioned on a measure of segmentation (regional vs. national 
underwriter), are consistent with the hypothesis that the association 
between the quality and quantity of financial disclosure and interest costs is 
stronger for municipalities that issue bonds in local or regional markets than 
for those that issue bonds in the national market. Our results suggest that 
future research in this area should consider the potential effects of market 
segmentation when testing the association between accounting or auditing 
variables and bond interest costs. 


Key Words: Market segmentation, Marketability, Financial disclosure, 
Municipal bonds. 


Data Availability: The data used in this study will be made available from 
the authors upon request. 


HE remainder of this article is organized as follows. Section I develops the theory 

and the differential-information hypothesis investigated in this study. Section II 

examines the empirical and theoretical support for segmentation of the munici- 
pal bond market and evaluates relevant institutional factors. Section III explains the 
research method (model, data, and sample selection). Section IV presents and discusses 
the empirical findings. Finally, section V provides the conclusions of the study. 


I. Theory and the Differential-Information Hypothesis 


This study assumes geographic segmentation of the primary market for new issues 
into regional or national sectors to examine the effects of informational differences on 
the association between municipal financial disclosure and interest Coste) This 

! The distinction between national and regional underwriters is explained by Lamb and Rappaport (1987, 
35) as follows: 


Municipal bond selling (unlike the selling or underwriting of corporate securities) tends 
to require so much more on-the-spot local knowledge of a particular town, school system, public 
^ Pn en OF 
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geographic segmentation is a result, in part, of high search costs for reliable informa- 
tion about the bonds of smaller issuers.? Regional underwriters are thus able to gain a 
comparative bidding advantage by developing specialized information on these less 
marketable bonds of smaller issuers in their region.? Institutional bidding rules ensure 
that a majority of the less marketable bond issues of smaller issuers will self-select into 
a geographically segmented (regional) market.* 

Informational differences in the national and regional markets suggest that the use- 
fulness of accounting and auditing information in pricing bonds may differ between 
market segments. Specifically, we hypothesize that the dearth of alternative sources of 
pricing information for the bonds of smaller, less frequent issuers causes accounting 
and auditing information in the official (offering) statements to be more important than 
comparable information associated with new issues in the national market. In particu- 
lar, the prices (interest costs) of bonds issued in the regional markets will be more 
sensitive to financial indicators of management quality (e.g., quality and quantity of dis- 
closure, use of a high-quality audit firm, and professional recognition for quality 
financial reporting) since direct observation of management performance is not 





facility, or public authority that the regional firm has an advantage over the New York investment firms 
in knowing a specific municipality, its economic and debt trends, its financial position, the caliber of 
its management, and the market for the bonds (emphases added). 


Although Lamb and Rappaport note that many “New York firms” increased their network of branch offices 
during the 1970s to better compete with regional firms for smaller issuers, the regional firms “in some regions 
still dominate the municipal market” (1987, 35). The fact that many national underwriters maintain local 
branch offices does not preclude regional segmentation. As Moak (1982, 269) notes: 


national firms must operate through local offices and these offices sometimes have priorities that 
supersede the sale of the bonds of a particular issuer. At the same time, many regional firms have 
easier access to important local investors than do local offices of national firms. 


Thus, the potential for market segmentation based on the informational advantage of regional underwriters 
still exists. 


2 Cook (1982, 31) notes: 


The first and most widely cited reason why regional market conditions may affect tax-exempt bond 
yields is information costs... many municipal bond issues are relatively small and are handled by 
local or regional underwriters that sell primarily in local or regional markets... the cost to an 
underwriter (and hence to an issuer) of searching for and identifying distant buyers for the bond 
might be considerable. If these costs are significant, then the yields on bonds in a region could 
deviate from the “going” yields on similar bonds outside the region. 

3 “Less marketable” means that underwriters will have more difficulty in selling the bonds of these issuers 
at a normal profit spread. Lamb and Rappaport (1987) refer to marketability primarily in terms of the 
availability of willing buyers, which will depend on general credit market conditions and such characteristics 
of the bonds as maturity structure, call status, whether or not insured, and assigned rating. They also note 
(p. 25) the importance of the “credit name" or familiarity of the buyers with the issuer. Marketability is closely 
related to segmentation since, in general, bonds with low marketability are more likely to be purchased by an 
underwriting syndicate headed by a regional underwriter. 

* Most municipal general obligation bond issues of more then $1 million, the size examined in this study, 
are issued in serial maturities and sold via competitive bid to the underwriting syndicate submitting the lowest 
net interest cost, as defined in table 1. Thus, if regional underwriters possess an informational advantage in 
bidding for bond issues of smaller issuers in their region, they will be more likely than national underwriters to 
tender the winning bid. This institutional restriction tends to self-select smaller issuers into a regional market 
with fewer potential buyers since regional underwriters mainly sell to investors in their region. Even though 
syndicates headed by a regional underwriter often include one or more national underwriters to improve 
access to investors, there is no available information on how much of each issue is typically allocated to the 
national underwriters or whether these underwriters assume a substantial risk fcr bonds of low marketability. 
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feasible and few alternative sources of information about performance are available.* 

In contrast, information about larger cities is readily available from secondary 
sources such as the news media, credit reports from the major rating services, credit 
analyses in Moody's Municipal and Government Manual, publications of the U.S. 
Bureau of Census, and specialized reports and analyses by researchers. This feature 
renders the bonds of large issuers relatively more marketable to a larger pool of 
investors in the national market. Further, Moak (1982, 47) notes that some information 
is nonperishable in the short run because of “traditional accounts,” or reformation of 
the same syndicate that handled a previous issue to bid on a new issue. Given the 
relatively stable nature of many economic factors (e.g., population, employment base, 
retail sales, and property values), a frequent issuer's credit risk is likely to change only 
slightly between successive issues. It follows that underwriters and investors will be 
more familiar with the bonds of larger cities as a result of their more frequent issues, 
and search costs for information about the issuer will be lower. 

In summary, our differential-information hypothesis is then stated in alternative 
form as: 


Hat: The strength of association between accounting and auditing variables and 
net interest costs for new issues of municipal general obligation bonds will be 
greater for those issued in regional markets than for those issued in the 
national market. 


9 


II. Market Segmentation and Institutional Factors 


Previous finance studies (e.g., Forbes and Leonard 1984; Hendershott and Kidwell 
1978; Kessel 1971; Kidwell and Koch 1983; Kidwell et al. 1983; Leonard 1983) have 
demonstrated empirically that the municipal bond market is not homogeneous; rather, 
it is segmented “into distinct groups according to their preferences for particular types 
of securities and that a lack of substitution between groups implies that yield spreads 
are explained by the relative demands of the groups" (Campbell 1980, 71). Kidwell et al. 
(1983, 2) state that "the primary causes of geographic segmentation are changes in 
relative security supplies in a state, regional and state government pledging require- 
ments, and differences in state laws regarding the taxation of municipal bonds issued 
within and outside the state." Cook (1982) and Lamb and Rappaport (1987) argue that 
high search costs for information about the bonds of smaller issuers permit regional 
underwriters to benefit from specialized information about these issuers. Differences in 
information costs plus differences in state pledging and taxing structures preclude arbi- 
traging on regional yield differences and permit regional markets to persist. 


5 Our segmentation arguments do not depend on signalling incentives for management of smaller, less 
marketable issuers to improve their disclosure. Although such arguments have been made in the literature (see, 
e.g., Evans and Patton 1983, 1987; Wilson and Stewart 1990), testing that differences in marketability provide 
signalling incentives to improve disclosure is problematic. As one reviewer pointed out, superior manage- 
ment, rather than superior disclosure, may be the cause of greater marketability. Indeed, the studies cited 
above suggest that the quality of financial reporting will be used by investors as a proxy for quality of financial 
management. Our rationale relies mainly on differences in the amount of relevant pricing information from 
alternative sources in the markets for the bonds of smaller issuers and that for the bonds of larger issuers. This 
rationale is therefore closer to the differential-predisclosure argument of Atiase (1985) than to the signalling 
argument. 
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Amershi and Ramamurtie (1990) provide a theoretical rationale for market 
segmentation within the framework of a noisy rational-expectations equilibrium. Their 
model starts with an economy segmented into different asset markets with traders 
active in two regional markets and one central market.* Although the traders in one 
market may be aware of the assets in other markets, they might not have sufficient 
“common knowlege” about the precise payoff characteristics of the assets to sustain a 
fully revealing (as opposed to a partially revealing or noisy) rational-expectations 
equilibrium. Amershi and Ramamurtie's (1990) main result shows that, in an economy 
with segmentation, there exists a noisy rational-expectations equilibrium (with purely 
intermarket or endogenous trading noise as opposed to exogenous, random supply 
noise) that permits traders with private asset information to derive rents. 

Amershi and Ramamurtie's (1990) second major result demonstrates that a noisy 
rational-expectations equilibrium allows segmentation to persist. This means that 
market segmentation will persist in equilibrium which is contrary to the traditional 
capital asset pricing model and non-segmented rational-expectation equilibrium 
models. “In particular, the result implies that without the help of ‘intermediaries’ who 
specialize in searching out asset values in different markets, there is no scope for 
investors to hold fully diversified portfolios spanning all assets in the economy” (1990, 
8). They provide examples of segmented markets, including the municipal bond 
market. | 

» Thus, the extant literature provides both theoretical and empirical support for our 
: hypothesis of market segmentation in terms of regional versus national markets. These 
studies suggest that access to the national bond market is difficult for many smaller 
municipalities because the low frequency of issues and institutional restrictions (e.g., 
taxes or pledging requirements) make information too costly for national underwriters 
to compete with the specialized knowledge of local or regional underwriters.’ Thus, the 
bonds of these cities are more likely to be marketed to regional underwriters, 
commercial banks, or institutional investors who are familiar with the local issuers 
(Van Horne 1984). 


III. Model, Data, and Sample Selection 


To test the hypothesis that accounting and auditing variables are more strongly 
associated with net interest cost for bonds issued in regional markets, we utilize a 
multiple regression model. This model contains control variables that have been used 
in prior studies to explain variations in net interest costs (NIC) as well as several test 


$ Segmentation in their model refers to a lack of common knowledge among the traders in different 
markets. “Common knowledge" refers to the information that i is known to every trader publicly as opposed to 
privately (Aumann 1976). 

? In terms of marketing strategy, the bond issues of smaller issuers are soften purchased by local or regional 
underwriters and reoffered regionally because marginal search costs associated with the regional under- 
writers locating the investors outside the issuer's locality may exceed the marginal benefits from reduced 
interest expense. “Thus high information costs may effectively restrict the market for many issues to local 
investors which allow interest rate differentials to exist between similar bonds in different geographic 
markets” (Kidwell et al. 1983, 4). 


Variable 


Dependent Variable: 


NIC 


Independent Variables: 


BBIND 

AVMAT 

Aa, A1, A, Baa1, Baa 
INDEX 
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Table 1 
Description of Variables 


Description 


Net interest cost (%) of winning bid. NIC is defined as the total interest to be paid 
over the life of the bonds, adjusted for any issue discount or premium, divided 
by the bond years. Bond years= E (face amount xt), where the face amount is 
the amount of bonds maturing during year t. 


Bond Buyer 20-bond index for week of issue (96). 
Average maturity of the bond series issued, in years. 
Indicator variables for Moody's bond ratings (Aaa is the excluded class). 


Disclosure index of "important" and “vitally important" disclosures, as 
reported by Rees (1982). (See the appendix and text for description.) 


" COFCONF Holder of GFOA Certificate of Conformance, 1 — yes, 0 — no (currently called the 
. certificate of achievement for excellence in financial reporting). 

BIGSAUD Big Eight Auditor (1=yes; 0=no) (now referred to as Big Six). 

UWIND Interaction variable having value of 0 if syndicate is headed by a national under- 
writer and value of INDEX if headed by a regional underwriter; a national 
underwriter is a firm headquartered in New York City (see fns. 4 and 11). 

UWCERT Interaction variable having value of 0 if syndicate is headed by a national under- 

: writer and value of COFCONF if headed by a regional underwriter. 

UWBIG8 Interaction variable having value of 0 if syndicate is headed by a national under- 
writer and value of BIG8AUD if headed by a regional underwriter. 

POPIND Interaction variable having value of 0 if the city population is above the 1980 
median and value of INDEX if below median. 

POPCERT Interaction variable having value of 0 if city population is above the 1980 median 
and value of COFCONF if below median. 

POPBIG8 Interaction variable having value of 0 if city population is above the 1980 median 

i and value of BIG8AUD if below median. 

SIZEIND Interaction variable having value of 0 if size of issue is above median and value 
of INDEX if below median. 

SIZECERT Interaction variable having value of 0 if size of issue is above median and value 
of COFCONF if below median. 

SIZEBIG8 Interaction variable having value of 0 if size of issue is above median and value 


of BIG8AUD if below median. 


variables that indicate the quantity and quality of financial disclosures? (see table 1) and 
is stated as: 


NIC =f (market interest rate, average maturity, bond ratings, (1) 
and financial disclosure *'test" variables). 


* This model is similar to the typical model used in previous segmentation studies and in 25 municipal 
bond studies summarized by Cook (1982). 
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The major determinant of NIC is the market rate of interest at the time of the new 
issue. To control for market, we included the Bond Buyer 20-bond Index for the week of 
the new issue.? This index is widely used as a benchmark for primary market yields and 
has been used as a proxy for the market interest rate of municipal bonds (Cook 1982). 
NIC should vary directly with the market rate of interest. The index was obtained from 
post-sale data sheets published by the Bond Buyer. ` 

Lamb and Rappaport (1987, 17-21) note that bonds with longer maturities tend to be 
more difficult to market than those with shorter maturities. Moreover, the term 
structure of municipal yields is typically upward sloping (Kidwell and Koch 1983). To 
capture this effect, the average maturity (in years) of the bond issue was used, and this 
information was also obtained from the post-sale data sheets. 

Marketability of a bond issue is also affected by its default risk, for which we used 
several dummy control variables representing Moody's rating categories. The higher 
the bond rating, the lower the borrowing cost. Again, the data were obtained from the 
post-sale sheets. 

Finally, three financial reporting measures were included to provide alternative 
tests of the association between financial reporting practices and interest costs. The 
first variable is an indicator for whether the municipality had received a certificate of- 
conformance (COFCONF) (now called the certificate of achievement) from the 
Government Finance Officers' Association (GFOA) for quality financial reporting. The 
second variable is a measure of the extent (quantity) of financial disclosure in the 
official statement (ie. bond prospectus) This measure (INDEX) represents the 
percentage of 57 “important” and “vitally important" items in the official statement, as 
identified by Rees (1982) from a survey of 192 municipal bond underwriters. The final 
variable was a dummy variable indicating whether the city utilized a Big Eight (now 
Big Six) audit firm. Herhold (1986) provides evidence that municipal bond analysts 
consider use of a Big Eight audit firm to be a positive factor in evaluating general 
obligation credit risk. COFCONF and auditor type were also test variables in Wallace 
(1981) and Wilson and Howard (1984), and both studies also used a crude GAAP com- 
pliance index. Thus, the present study includes three of the test variables used previ- 
ously in two similar studies. 

To examine whether informational differences between market segments affect 
the association between NIC and the financial reporting variables, interaction variables 
were developed between each financial reporting variable and the type of underwriter, 
national versus regional.’ To evaluate the sensitivity of the results to the type of under- 
writer proxy, separate analyses were conducted with two additional segmentation 
proxies, size of issue (above or below median) and size of issuer (above or below median 
population)."' Issuer size De, population) should be correlated with other factors such 


? This index is based on market yields for 20 actively traded bonds with an average 20-year maturity. The 
Public Securities Association (1990) notes that virtually all publicly sold municipal bonds are reported 
immediately by the Bond Buyer (a proprietary market information source) over its Munifacts wire service and 
the Daily Bond Buyer, a daily market news service. Among the standard disclosures in these news releases is 
the 20-bond Index for the most recent week, which serves as the primary market benchmark for gauging the 
relative cost of the bonds being purchased by the underwriter. 

10 We are indebted to a referee for suggesting this testing approach, which permits a direct test of the effects 
of segmentation. 

11 As reported in footnote 1, the professional literature (see, e.g., Lamb and Rappaport 1987) views large 
underwriters in financial centers such as Chicago, San Francisco, Atlanta, Dallas, Minneapolis, etc., as 
regional. The larger investment firms and banks headquartered in New York City are considered national 
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as the availability of alternative information sources that reflect information search 
costs and marketability. Hendershott and Kidwell (1978) state that issues below $10 
million are usually handled by regional underwriters; otherwise, issues are handled by 
national underwriters. To make the issue size measure consistent with that for size of 
issuer, our results are based on partitioning above and below the median of our sample 
($7.5 million); however, we also used a $10 million cutoff with similar results. 

The disclosure index was constructed by using weights obtained from the impor- 
tance ratings reported by Rees (1982). The items included descriptions of property tax 
procedures, debt structure, revenue sources, budgeting procedures, significant ac- 
counting policies, carrying value of assets, pension disclosures, and other disclosures, 
such as the nature and amounts of fund balance reserves, deficits and restrictions on 
assets. Only applicable items were included in the index, which is simply the weighted 
sum of disclosed items divided by the weighted sum of all applicable items and 
multiplied by 100. Thus, the metric could range from zero for no disclosure of these 
items to 100 percent for full disclosure. The appendix provides a description of all 
information items in the disclosure index, including the underwriter weights assigned. 
to each item. Data for these information items were obtained mainly from official 
offering statements, which typically contain at least the audited general purpose 
financial statements (GPFS), including notes. However, some data needed to construct 
the disclosure index were obtained from the annual financial reports of cities that did 
not include GPFS with their offering statements. This is not construed as problematic 
since, at the time of a new issue, at least bond rating agencies would have access to the 
annual financial reports as well as the offering statements. 

The financial disclosure variables are considered alternative proxies that capture to 
some extent both the quality and quantity of financial disclosure, although certain com- 
plementary relations exist. For example, cities applying for a certificate of confor- 
mance must meet disclosure standards well in excess of minimum GAAP require- 
ments. Thus, these cities are more likely to have high disclosure index measures. We 
expect an inverse relationship between the level (quantity and quality) of disclosure and 
borrowing costs; however, as hypothesized, we expect the association to be stronger for 
cities that issue bonds in a local or regional market than for those in the national 
market. 

Table 1 describes the variables used in the NIC model. The predicted signs for each 
variable are provided in table 4, which shows the regression results. 


Sample Selection and Data Sources 


The sample consists of 119 new general obligation (GO) bond issues made by 100 
cities between 1978 and 1983.’ These issues were selected from a larger data base 





underwriters. Even though many of these firms have established regional offices, Moak (1982) notes that the 
regional underwriters continue to maintain a specialized informational advantage for issuers in their region. 
Thus, we believe the designation of New York City underwriters as “national” and all others as “regional” is 
reasonably descriptive of current institutional arrangements in the municipal bond market. Nevertheless, we 
also conducted all tests with the two alternative segmentation measures suggested in the literature: size of 
city and size of issue. 

? No city had more than two bond issues in the sample, and most of the double issues were two or more 
years apart. Nevertheless, we conducted all tests using only one issue per city (n= 100); and the results were 
similar to those reported. The t-ratios for some test variables were somewhat smaller, though still significant; 
those for other test variables were somewhat stronger. The slight differences observed are likely due to 
differences in sample size and do not indicate any bias from inclusion of more than one issue for some cities. 


488 l l i The Accounting Review, July 1992 
. Table 2 


Descriptive Statistics and Univariate Tests 
for Regional vs. National Underwriter 


Regional* i National? 


Total Sample Underwriter Underwriter 
(N=119) . (N=57) (N=62) 
Variable Mean S.D. ` Mean S.D. Mean S.D. 
NIC 9.228: 2.039 8.885 1.994 9.544 2.044 
POP" (000's)*** - 194.875 303.969 106.330 113.960 276.279 390.835 
AVMAT (in years) 10.298 3.129 10.365 2.932 10.237 3.323 
RATING” (Moody's) "4151 ` 1239 4.018 1.126 4.274 1.333 
BONDAMT****($Milion ` 12.671 13713 8.772 9.415 16.255 15.973 
INDEX* i 43.240 21.160 40.489 22.084 45.769 20.120 
COFCONF (0-1) b 0:185 0.390 0.193 0.398 0.177 0.385 
BIG8AUD** 0.513 0.502 0.404 0.495 0.613 0.491 


Note: The levels of significance are based on a one-tailed test of difference between groups with Mann- 
Whitney U-test for continuous variables and two-tailed chi-square test for dummy variables. 


* p<0.10, 
** p« 0.05, 
*** p« 0.01. 


e If the winning underwriting syndicate was headed by a regional (or local) underwriter, it was placed in 
the regional underwriter subsample. 

* If the winning underwriting syndicate was headed by a national underwriter (defined as one head- 
‘quartered in New York City), it was placed in the national underwriter subsample. (See fns. 1 and 11 for the 
rationale for this classification.) 

* The population (POP) and the amount of the bond issue (BONDAMT) are shown here for descriptive 
purposes only. In the alternative test regressions, dummy variables indicating above- or below-median popu- 
lation and above- and below-median issue size are used to form interaction variables with the three account- 

* ing test variables (see table T for explanations). 

* Moody's bond rating is shown here as an ordinal variable for descriptive purposes only ü= Ba, 2 = Baa, 

3=A, 4=A1, 5=Aa, 6—Aaa). 


maintained by one of the authors, and represent all of the municipal issues for which 
the required data were available. Although the sample was not randomly selected, it is 
broadly distributed across all geographic regions and population strata, and appears to 
be reasonably representative of all cities issuing bonds via competitive bidding. Only 
cities with a population of more than 25,000 were included since financial data for 
smaller cities are difficult to obtain. 


IV. Results and Discussion 
The descriptive statistics and univariate tests are shown in table 2. The strongest 
differences between markets (segments) involve issuer size (POP) and: bond amount 
{BONDAMT), as expected; both are significantly different at the 0.01 level with a 


Mann-Whitney U-test. Cities attracting a national underwriter are more than twice as 
large, on average, as those S using a a regional underwriter, an the average bond issue of 


Feroz and Wilson—Market Segmentation 489 


Table 3 l 
Spearman Rank Correlations for Independent Variables 


xi x2 X3 X4 X5 X6 X7 
POP (X1) 1.00 

AVMAT (X2) 0.01 1.00 

RATING (X3) 0.24 —0.10 1.00 

BONDAMT (X4) 0.71 0.12 0.08 1.00 

INDEX (X5) 0.35 —0.19 0.29 0.22 1.00 

COFCONF (X6) 0.22 0.01 0.03 0.05 0.09 1.00 
BIGSAUD Da 0.40 —0.13 0.07 0.38 0.20 —0.06 1.00 


Note: Correlations of approximately 0.18 are significant at the 0.05 level. 


cities using a national underwriter is nearly double that of cities using a regional 
underwriter. 

Two of the financial disclosure variables, INDEX and BIG8AUD, are significantly 
higher for the national underwriter group, at the 0.10 level for INDEX and 0.05 level for 
BIG8AUD." Of the cities with a national underwriter, 61.3 percent used a Big Eight 
auditor, compared to only 40.4 percent of cities with a regional underwriter. The 
percentage of cities in the national market holding a certificate of conformance 
(COFCONF) is 17.7 percent, slightly lower than the percentage for cities in a regional 
market, 19.3 percent. 

Table 3 displays pairwise Spearman rank correlations for all explanatory and parti- 
tioning (POP and BONDAMT) variables. These correlations do not suggest serious col- — 
linearity problems, given that the highly collinear variables (POP and BONDAMT) 
shown in table 3 are not used together in the same regression model. We also examined 
a more reliable indicator of collinearity, the variance inflation factor (VIF) for each 
explanatory variable,'^ and none exceeded 4.00 in magnitude (a level of 10 is generally 
regarded as indicating a significant problem; Marquardt 1970). 


OLS. Regression Results 


The OLS regressions reported in table 4 examine whether, as hypothesized, the type 
of underwriter (market segment) affects the strength of association between the quan- 
tity and quality of financial disclosure and borrowing costs. All of the significant 
control variables are associated with borrowing cost (NIC) in the expected direction. 
Overall, the models explain from 95.5 to 95.8 percent of the variation in NIC. Of major 


1 Our hypothesis is that the strength of association between the disclosure variables and NIC will be 
greater, on average, for cities in the regional bond market. However, we expected larger cities (i.e., those more 
likely to issue bonds in the national market) to have better disclosure on average than smaller cities. This 
expectation is based on the probability that the accounting and finance staffs of larger cities will have greater 
technical ability and better training. Also, the sheer size and scope of accounting functions of larger cities make 
it more likely they will engage larger audit firms with the necessary technical resources to accomplish their 
audits. 

^ The variance inflation factor is the reciprocal of 1 minus the R-square when a particular independent 
variable is regressed on all other independent variables. 
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explanatory value are the control variables, market interest rate (BBIND), average 
maturity (AVMAT), and default risk (rating dummies BAA and BAA1). These results 
are consistent with those of most other studies (see, e.g., Cook 1982).!5 

Our main interest is whether the financial disclosure variables are associated with 
borrowing costs and whether that association is affected by the type of underwriter 
used. The results in table 4 are consistent with this hypothesis. As the results for models 
1B, 2B, and 3B show, NIC is significantly associated with all three interaction variables, 
at the 0.01 level for the disclosure index interaction with underwriter type (UWIND) 
and at the 0.05 level for the Certificate of Conformance (UWCERT) and type of auditor 
(UWBIG8) interactions, but NIC is not significantly associated with the main effect of 
any test variable. These results indicate that the association between disclosure 
variables and interest costs is significantly different for the subsample of 57 cities 
issuing bonds in regional markets and the 62 cities issuing bonds in the national 
market. As shown for models 1A, 2A, and 3A, we also ran full-sample regressions 
excluding the interaction variables (i.e., using only the main effect variables INDEX, 
COFCONF, and BIG8AUD). None of the three main effect variables was significant at 
conventional levels. 

To further evaluate the sensitivity of the results, we conducted a more conservative 
test, with "regional" defined as the 54 issues in which the syndicate was headed by a 
regional underwriter but included one or more national underwriters as members, and 
“national” defined as the 40 issues in which the syndicate was headed by a national 
firm but included one or more regional firms as members. All results with this 94-issue 
subsample are similar to those reported in table 4, and all test variables have the same 
level of significance. 

Despite the significant coefficients for the interaction test variables, adjusted 
R-square values are only slightly increased, which questions the economic (rather than 
statistical) significance of our findings. Overall, the accounting and auditing variables 
seem to affect NIC to a lesser extent than do the control variables. 


Alternative Segmentation Proxies 


Results from the analysis of the alternative segmentation proxies based on size of 
issuer and size of issue are generally consistent with, though somewhat weaker than, 
the main results shown in table 4.1” Our results for city size show that the interaction of 


18 We tested for violation of all regression assumptions. Inspections of residuals revealed no problems with 
heteroscedasticity or nonnormality. A Kolmogorov-Smirnov test accepted the null hypothesis that the resid- 
uals were normally distributed at p 0.15. Cook's D- and studentized-range-statistics were examined for the 
presence of influential observations, and none were observed. 

'5 Robbins and Austin (1986) report robust results using subsets of their disclosure index, which was 
similar to the Rees (1982) index. To test the sensitivity of our results to the specific index used, we also ran 
model 1 in table 4 using an index composed of a subset of 40 GAAP-required items and an index using 14 items 
designated by underwriters in the Rees study as “vitally important." The results (available from the authors) 
were very similar to those reported, indicating that the results are not sensitive to the specific index used. Addi- 
tional regressions using the Rees disclosure index without underwriter weights produced results that were 
virtually identical to those reported in table 4 with underwriter weights. 

1” For the sake of brevity, the results of these alternative tests are not reported but are available from the 
authors upon request. 
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population with the disclosure index and with the type of auditor are both significant at 
the 0.05 level, whereas the interaction of population with certificate of conformance is 
not significant. This suggests that the decision to seek a certificate is unrelated to the 
size of the city, in conformance with the descriptive statistics shown in table 2. Results 
for the alternative test based on interactions with size of issue show significance at the 
0.10 level for certificate of conformance but insignificant associations with the 
disclosure index and auditor type. However, the latter variables are at about the 0.10 
level of significance. 

The results suggest that these alternative proxies for segmentation may be inferior 
to the regional versus national partitioning used in our main tests. Overall, however, 
the regression results with the three segmentation measures provide evidence 
consistent with the differential information hypothesis that the association between 
financial reporting measures and NIC is stronger for the generally less marketable 
bonds of smaller cities in regional markets than for the bonds of larger cities in the 
national market. 


Comparison with Prior Studies 


How do our findings compare with the two prior studies (Wallace 1981; Wilson and 
Howard 1984) that used similar models and tested the same or similar variables?!* 
Wallace (1981) in her interest cost models for 106 new issues by Florida cities, counties, 
and school districts, found a GAAP conformance measure to be significant; however, 
this variable was insignificant for a reduced sample of 73 issues by cities only. She 
found no significant results for our other two test variables, type of auditor and the 
GFOA certificate of conformance. Wilson and Howard (1984), in a national sample of 
230 new issues by cities and counties, found no significant associations for a GAAP 
conformance index, type of auditor, and GFOA certificate of conformance. However, 
for a subsample of 168 cities only, the type of auditor was weakly significant (p « 0.10) 
and the certificate of conformance was significant at the 0.05 level. Thus, the results of 
prior studies appear to be sample-specific and indicate a generally stronger relationship 
between accounting/auditing variables and interest costs when the sample is restricted 
only to cities. In contrast, our results are consistent for the three financial reporting 
variables: none of the main effect (“A”) models are significant; all of the interaction 
("B") models are significant. Thus, controlling for market segment appears to improve 
the consistency of results. 

The different findings of the prior studies may be attributable to sampling 
differences (entities in Florida for Wallace 1981; national sample for Wilson and 
Howard 1984), different time periods (1974-76 for Wallace; 1978-81 for Wilson and 
Howard), and different GAAP conformance measures. However, if our hypothesis 
holds and the samples used in these prior studies differed in the mix of national versus 
regional underwritings, then market segmentation could have contributed to the incon- 
sistent results of the two prior studies. This is an empirical issue that we are unable to 
address. 


1 Although there have been many accounting studies involving municipal bonds, Wallace (1981) and 
Wilson and Howard (1984) appear to be the only two that specifically examine the NIC of new issues and use 
variables similar to those in our study. See Ingram et al. (1987) for a review of accounting studies involving 
municipal bonds. l i 
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V. Summary and Conclusions 


In this study, we examined the association between municipal financial disclosure 
and NIC in terms of finance studies that have suggested that the municipal bond market 
is segmented. Our results indicate that financial reporting measures are more strongly 
associated with NIC in the regional primary markets (defined by composition of the 
underwriting syndicate) than in the national market. Slightly weaker but generally 
consistent results were obtained with alternative segmentation proxies—size of the city 
and size of the issue. One limitation of this study was the necessity to include in our 
sample hybrid syndicates consisting of both national and regional underwriters 
because of the small number of underwritings that occur in practice by syndicates 
comprised solely of national or regional firms. Nevertheless, our results suggest that 
syndicate leadership (whether managed by a national or regional underwriter) provides 
an adequate (and perhaps conservative) proxy for market segmentation. 

The results suggest that reporting quality is higher overall for municipalities 
operating in the national market but, since there are fewer alternative sources of 
relevant pricing information for bonds issued by smaller issuers, underwriters and 
investors in regional markets seem to react more strongly to variations in the quantity 
and quality of financial disclosure in pricing bonds. One implication is that smaller 
cities might improve the marketability of their bonds by improving their financial 
reporting practices. 

Finally, our findings suggest that researchers need to be sensitive to the institutional 
structures characterizing the municipal bond market. A logical extension of this study 
would be to identify other potentially segmented markets, such as the market for initial 
public offerings of corporate equity securities, which may also be characterized by 
informational differences. If other segmented markets exist, the usefulness of account- 
ing information may also differ across market segments, as appears to be the case for 
municipal bonds. 


Appendix 
Information Items Included in Disclosure Index 











Description of property taxes: Description of other revenue sources 


Assessed valuation (2.31) and interfund transactions: 


Identification of all major revenue sources 


Valuation basis for proprietary fund (2.83) 


Frequency of reassessment (2.72) 

Actual tax rate (2.78) 

Portion of tax levy applicable to debt 
services (2.67) 

Maximum statutory tax rate (2.76) 

Accounting treatment for delinquent 
taxes (2.51) 

Description of principal taxpayers (2.70) 


Description of debt structure: 


Legal limitation on incurrence of debt (2.91) 

Description of debt margin (2.67) 

Overlapping debt (2.76) 

Debt service requirements (2.87) 

Compliance with debt service requirements 
(2.80) 


Amount of authorized but unissued debt (2.76) 


Existence of any interfund receivables and 
payables (2.48) 

Amounts of interfund transfers (2.55) 

Use of federal grant proceeds (2.40) 


Disclosure of budgetary procedures: 


Basis on which budget is prepared (2.57) 

Identification of funds for which an annual 
budget is prepared (2.56) 

Treatment of encumbrances outstanding at 
year-end (2.50) 

Treatment of unencumbered appropriations at 
year-end (2.53) 
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Appendix—Continued | 
Information Items Included in Disclosure Index 


Summory of significant accounting policies: 


Description of funds used (2.68) 
Identification of revenues subject to accrual 
(2.54) ; 
Identification of measurement focus (2.18) 
Description of the reporting entity (2.31) 


Carrying value of assets: 


Valuation basis for investment (2.32) 

Assessment ratio (2.77) 

Fixed assets (2.14) 

Depreciation policy on proprietary fund fixed 
assets (2.17) 

Policy for capitalization of interest during 
construction (2.34) 


Pension disclosure: 


Number of plans maintained (2.48) 

Identification of which plans are locally or 
state administered (2.40) 

Identification of which employees are covered 
by each plan (2.14) 

Actuarially determined amount of city's 
required contributions (2.54) 

Annual amount actually contributed 
by city (2.63) 

Annual amount contributed by employees 
(2.35) 

Amount recognized as an expense or 
expenditure during the year (2.41) 

Statement of expense/expenditure (2.32) 


Amortization period for unfunded 
obligations (2.55) 

Disclosure of fundinz policy (2.57) 

Market value of pension assets [2.48) 

Amount of vested benefits (2.49) 

Difference between the actuarially computed 
value of vested benefits and the 
pension fund assets (2.56) 

Date of latest actuarial valuation (2.60) 

Statement of significant actuarial 
assumptions (2.28) 

Any changes in actuarial assumptions during 
current year (2.41) 

Net change in market value of pension fund 
assets (2.26) 

Investment earnings on pension fund 
assets (2.24). 

Benefit paid to retirees during the year (2.23) 


Other disclosures: 


Nature and amount of fund balance or 
retained earnings reserves (2.74) 

Identification of any deficit fund balance (2.72) 

Nature and amount of any fund balance 
designations by management (2.61) 

Amount of restricted assets in enterprise 
funds (2.61) 

Segment information for enterprise funds 
(2.46) 

Excess of expenditures over budgeted 
expenditures (2.57) 

Changes in general long-term debt (2.55) 


Amount of unfunded prior service costs (2.70) 


Note: The underwriters' relative weights are in parentheses, shown as the average for all underwriters on a 
scale ranging from 0 (no importance) to 3 (vital importance). 
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SYNOPSIS AND INTRODUCTION: According to the December 1991 
issue of the Survey of Current Business, expenditures of state and local 
governments account for more than 11 percent of the U.S. gross domestic 
product. Moody's 1991 Municipal Manual indicates that these govern- ` 
mental entities have an outstanding debt now approaching $800 billion, and 
a report by the Public Securities Association (1987) indicates that this debt 
grew at a compound annual rate of 12 percent from 1966 to 1986. State 
and local governmental activities continue to increase in magnitude, and 
evidently form an important part of the political and economic environment 
in which accounting operates. Important accountability issues distinctive to 
these organizations need accounting research attention. 

The articles by Feroz and Wilson and Deis and Giroux in this issue, 
which we have been invited to review, address some of these topics. The 
study by Feroz and Wilson can be regarded as an extension to the public 
sector of capital-market-based research that examines the effects of 
financial-accounting disclosures on security prices and returns. They 
hypothesize segmentation of the market for municipal obligations along 
national and regional lines and study the effects of differential information 
disclosure on borrowing costs. In the other study, Deis and Giroux utilize 
quality reviews that were conducted by the Texas Education Agency to 
evaluate and rate the audits (by public accountants) of public schools’ 
financial reports. They test hypotheses about audit quality that were 
originally developed in the context of commercial firms. Both studies thus 
represent extensions of theories and methods used in research of private- 
sector accounting and auditing issues. The contributions of the two articles 
are discussed, and modifications that consider the unique aspects of 
governmental accounting are presented i in sections | and II. Other possible 
avenues for research are discussed in section Ill. i 


Invited by the Editor. 
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I. Feroz and Wilson's Paper 


UMEROUS studies in governmental accounting have investigated the role of 

financial reporting by local and state governments in credit evaluation. This 

research has consistently documented that accounting variables are useful in 
explaining bond rating classifications, as well as net interest costs (Ingram et al. 1987). 
In addition, studies by Wallace (1981) and Wilson and Howard (1984) suggest that 
substandard reporting practices result in lower bond ratings or higher borrowing costs. 
: A closely related body of research has addressed other aspects of the disclosure policies 
of governmental units. For instance, Ingram and Dejong (1987) document that cities in 
states whose regulations do not conform with generally accepted accounting principles 
(GAAP) have less disclosure than those in unregulated or GAAP-regulated states. 
Giroux (1989) examines the influence of political factors on disclosure and Evans and 
Patton (1983) investigate links between disclosure and government form and size. 

Feroz and Wilson's study represents a further step in the assessment of the effect of 
the quality of financial disclosure on the determination of the financing costs of 
municipalities. Closely related to the work of Wallace (1981) and Wilson and Howard 
(1984), its primary innovation is an explicit recognition of market segmentation in the 
municipal debt market. Feroz and Wilson hypothesize that the usefulness of financial 
disclosure depends on the market the instrument trades in. In the national market, 
investors are easily able to obtain alternative information to determine credit 
worthiness, and therefore the quality of the financial disclosure is not priced. Because 
there is little alternative information on the quality. of management in the regional 
markets, the cost of a debt issue decreases with disclosure quality in that market. 

Three measures of disclosure quality are identified and tested by Feroz and Wilson, 
who examine 119 bond issues marketed by 100 cities from 1978 to 1983. These 
measures are (1) a disclosure index developed by Rees (1982), (2) auditor type, and (3) 
professional certificate of conformance. They find that disclosure quality is not related 
to financing costs in the national underwriting market, but a significant negative asso- 
ciation between disclosure quality and net interest cost (NIC) exists in the regional 
underwriting market. The authors then replicate their findings using city and bond 
issue size as alternative proxies for market segmentation. 

Feroz and Wilson's explicit consideration of segmented markets is an interesting 
extension of the financing cost literature. Their arguments regarding the availability of 
alternative information parallel those used in capital-markets research. Specifically, 
they state that their argument is analogous to that of Atiase (1985) in that accounting 
information at the time of the bond offering is expected to have a greater effect on 
prices when there is a lack of alternative information, as is usual for municipalities 
whose bonds trade in the regional market. Their approach, however, does not examine 
the effect of the reported information on the calibration of prices, which might be inves- 
tigated by examining the association between the magnitude of price changes and 
disclosure quality at the report's release date. Rather, they investigate the degree to 
which disclosure quality is valuable in reducing interest costs. This requires a link 
between the information conveyed in the signal and the prices of municipal bonds. 

Feroz and Wilson assert that disclosure, type of audit firm, and professional 
certification are indicators of management competency. Evans and Patton (1987) used 
a similar signalling argument to explain city managers' incentives for obtaining a certif- 
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icate of conformance. Presumably then, all three variables—the disclosure index, 
auditor type, and certification of conformance— proxy for the same variable, manage- 
ment quality. If management quality reduces the likelihood of default risk, then the 
higher the signal, the lower the bond interest costs. Because there is sufficient alterna- 
tive information in the national market to assess management competency, investors' 
priors on management quality are precise. However, because there is little information 
in the regional market, traders have diffuse priors on management quality and there- 
fore weight the disclosure index heavily in determining high-quality management. 

If management competency is the underlying construct then this latent variable 
should be estimated initially by combining each of its three proxies. To clarify what is 
involved consider the following system of equations: 


NIC =&o +a: MGTQLT + a2 BONDRAT +a: AVMAT + à, BBIND 


K 
+ Y o4 FINVAR;, (1) 
k=1 
K 
BONDRAT- f,-- Y, 8,FINVAR,-- B MGTQLT, (2) 
k=1 ` 
MGTQLT =y0 +y: INDEX 4-y; COFCONF +y: BIG8AUD, (3) 


where the symbols are defined as in Feroz and Wilson with the following two excep- 
tions. BONDRAT is a discrete variable reflecting bond rating, FINVAR,, k=1,...,K, 
which are financial variables used to explain bond rating as in Wallace (1981). 
MGTQLT is the latent variable representing management quality. This recursive system 
of equations suggests that MGTQLT could affect NIC in different ways, for instance, 
through Sx in the bond-rating equation (2) or via œ, in equation (1), the NIC equation. 
These possible differences in the causal paths suggest alternative testing strategies with 
latent-variable analysis. Unfortunately, we cannot estimate these equations because in- 
formation on financial variables is not available to us. 

The reason bond costs fluctuate with the quality of accounting and auditing requires 
a more thorough discussion than that supplied in Feroz and Wilson. For instance, in 
footnote 5, they seem to reject the notion that these disclosure variables signal manage- 
ment quality. Moreover, many of their citations seem to imply that regional under- 
writers are closer to the issuers (fn. 1). If regional investors are closer to the issuer, why 
is the disclosure index more useful in the regional market than in the national market? 
Although we believe the authors have made a convincing argument that the municipal 
bond market may be segmented, they have not been entirely successful in explaining 
how this segmentation affects investors and the value of information. 

There are reasons to question whether the data really support the argument of dis- 
closure quality. Given that Standard and Poor's credit rating agency explicitly con- 
siders disclosure quality in the rating process, why does the bond rating not fully 
capture the effect of the disclosure policy? That disclosure quality would drive bond 
ratings appears to be consistent with the work of Wallace (1981) who finds a 
statistically significant association between bond ratings and measures of audit quality. 


1 In 1980, Standard and Poor's announced that it would accord a negative factor in its ratings of reports not 
prepared according to GAAP or some modification. (See Standard and Poor's Corp. 1983.) 
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If bond ratings fully capture the quality of disclosure, why should a significant 
relationship exist between NIC and disclosure quality in the segmented market? One 
potential reason is that the interaction variable UWIND is correlated with some missing 
factor. 

The number of bidders in the underwriting market for the bonds and the effect of 
state laws may be related both to underwriter type and NIC. Research has consistently 
shown a significant negative relation between number of bidders and interest costs 
(Cook 1982). Hence, disclosure could be spuriously correlated with number of bidders; 
conversely, high-quality disclosure could attract more bidders. Evidence of the latter 
would be of special interest. Prior research has also documented that disclosure is in 
part driven by state laws (Banker et al. 1989a; Ingram and Dejong 1987). Moreover, 
many states require GAAP. Thus, disclosure quality may be driven by state-specific fac- 
tors as well as by signals from management. We know that net interest costs are driven 
in part by state pledging requirements. State taxes may also have differential effects on 
yields although such a relationship has not yet been documented empirically. In Feroz 
and Wilson's examination, we know nothing of the state representation or number of 
bidders in the sample. Although they define two distinct markets for municipal bonds 
for which yields may vary due to the supply and demand characteristics, no acknowl- 
edgment of this fact is embedded in the estimation of NIC. 

Feroz and Wilson's table 1 reveals that the NIC in the regional market is lower than 
' that in the national market over their sample period, a finding that is interesting in its 
own right. This yield differential is the essence of segmented markets, that is, different 
yields result from varying supply and demand characteristics. A regression with a 
dummy variable indicating type of market (1— regional, 0— national) may control for 
these potential shifts in interest costs across markets, as shown in our table 1. The re- 
gression reported by Feroz and Wilson in their table 4 as model 1B is shown in the left 
column of our table 1. Note that their model allows for only a slope difference across 
market types. The regression reported in the middle column of our table 1 (including 
UW) allows for both a slope and an intercept difference. The table reveals that it is 
virtually impossible to distinguish the effect of disclosure type (UWIND) from the 
overall regional effect (UW). That is, the slope change on the disclosure index for the 
regional issues noted in the regression on the left may be proxying for the difference in 
mean NIC across markets, rather than for disclosure differentials. Left unanswered is 
what drives this yield differential. It may be that disclosure quality does drive these 
differences; it is important, however, that theories of disclosure developed in for-profit 
environments be modified in the governmental market. Other drivers of disclosure 
unique to the state and local environment need to be incorporated in the research 
design. 

A primary distinction between the financial reporting of governmental units and 
that of commercial businesses concerns the end users of the financial statements. AL 
though many parties may be interested in the reports of commercial enterprises, the in- 
formation needs of investors and creditors have been emphasized (SFAC No. 1). 
Governmental accounting reports are also used by creditors,” but governmental agen- 


? In 1985, new issues of municipal bonds totaled $222 billion and exceeded total private-sector capital 
issues by $30 billion (Public Securities Association 1987). 


` 500 de m : 7 : | 7: ' ‘The Accounting Review, July 1992 


Table 1 


Extension of Feroz and Wilson's Regression Model 1B, Table 4 
i ` . (Absolute t-statistics in parentheses) 
,  ESBAA HBSINDEX 4B; UWIND-- 81,UW 


Feroz Including . |. Excluding 


. and Wilson ` ` UW ! UWIND 
INTERCEPT 20 —1.455 c —1425 ; —1.355 
: (4.93) ^ (4.59) | (452) 
BBIND jo 3 0919 " 0.917 0.915 - 

(47.04) ` (46.29) (46.60) ` 

AVMAT . ^ 0.120 0.120 GER 
SS (9.24) (9.13) (9.43) 

AA E» — 0.059 ^ —0;054 —0.035 
(0.41) |^ (0.37) et (0.24) 

A1 0.191 . ug —— ^ — 0.208 * 

ER . (1.18) » 3 a2) . (1.28) 

"A. 0.338 ` 0.9339 > 0.339 ` 
(2.14) (2.14) ' (2.14) 
BAA1 1:074 1.069 | ` 1051 
: (8.17) - (3.14) - . (8:09) 
BAA 1.646 1649 . 1.658 

| (7.93) (7.90) (8.04) 

- INDEX - -0000 ` —0.001 —0.003 
gin (0.13) - ; (0.29) l (1.19). 
UWIND —0.005 —0.003 . dÉ 

SR (2.66) - (0.88) ; s 
UW — . — 0.058 . — 0.206, 

= (031) (2.52) 

- p (model) 0.0001 0.0001 0.0001 

Adjusted R? ' 0.9575 0.9572 ^ 0.9573 


Note: UW=1 for a Sege market, 0 one The definitions of other Variables are as in Feroz and 
Wilson. : 


cies do not have -a unique group of investors or equity holders. Rather, these entities 

provide information to diverse but important constituencies such as grantors, tax- 
payers; voters, legislators, and oversight boards. Therefore, measures of performance 
cannot be reduced to a simple "bottom line" notion such as earnings or return on in- 
vestment. Governmental reporting to various constituencies requires information on 
whether the unit is operating efficiently, effectively, and according to the specific 
. guidelines of these interested parties. 

: Examination of how. governmental accounting information is processed by deci- 
sion makers other than creditors is an important area for future research on govern- 
mental financial-reporting issues. We know little about whether and how taxpayers 
incorporate accounting information, such as fund deficits or debt levels, in their voting. 
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decisions. Governmental units, such as legislative bodies, delegate tasks to managers, 
appropriations are made, and resources are then consumed. Because many of the out- 
comes are not financial, it is not clear how voters, managers, taxpayers, legislative com- 
mittees, and oversight boards utilize accounting information. 

An example of research that links accounting information and governmental con- 
stituencies is the Giroux and Wiggins (1987) analysis of accounting numbers and levels 
of government grants. Giroux and Wiggins find that intergovernmental grant levels 
increase with the fiscal surplus of the grantee rather than with fiscal deficit. Another 
example is Epple and Schipper's (1981) analysis of the underfunding of pension obliga- 
tions by municipalities. Their evidence suggests that pension underfunding is capi- 
talized into lower housing prices. Issues regarding "interperiod equity” are considered 
important elements of accountability by the Government Accounting Standards Board 
(GASB 1990). Further research on the link. between the accrual accounting system, 
management decisions, and economic outcomes (Goldin 1985) will help delineate the 
effects of governmental financial reports. More generally, a promising avenue for 
research in this area involves investigation of how the array of constituencies use 
accounting information to allocate resources and make other decisions. 


II. Deis and Giroux's Paper 


Recent auditing research concerning governmental units has included audit 
pricing (Beck and Barefield 1986), school board auditor changes (Roberts et al. 1990), 
audit fees (Baber et al. 1987; Rubin 1988), and the relation of audit budgets to credit 
costs (Marks and Raman 1986). Much of this research has used concepts that were 
initially developed for explaining auditing phenomena in the commercial sector. 
Hence, the results have tended to confirm many of the findings from the private sector. 
Although testing theories in different markets is useful in that it helps determine a 
theory's generalizability, there may be unique variables within markets. One such 
unique explanatory variable in many governmental studies is political competition. 
Baber et al. (1987) find that political competition is positively related to audit fees. As 
they point out, however, they have no theory to explain their finding. Introducing the 
preferences of other interested parties into the governmental auditing environment 
would be fruitful for future research. 

Deis and Giroux's study examines factors determining quality of governmental 
audits. Their hypotheses are based on theories that were originally developed in the 
context of the private sector. Their principal hypotheses are that audit quality increases 
with reputation effects and decreases with the power of the client. The reputation- 
effect argument rests on the assumption that auditors will cut quality to retain clients 
without substantially increasing audit fees. The extent of the quality reduction, 
however, will be traded off against the potential loss in future audit engagements and 
fees in the event that an audit firm's reputation is damaged. The power-conflict argu- 
ment states that wealthy clients hire auditors principally to satisfy the requirements of 
third parties. Such clients are not interested in the auditor's findings per se and will 
exert pressure on the auditor to perform a low-quality audit. 

Deis and Giroux test their hypotheses using 232 observations of audit quality 
obtained from quality reviews by the Audit Division of the Texas Education Agency 
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Table 2 
Factor Analysis of Deficiency Items for the Deis-Giroux Study 


Factor Analytic Weights 


Deis and Giroux: Factor 1: Factor 2: 


Perceived Rank by Major Audit Minor Audit 
Deficiency Item Director of Audits Deficiencies Deficiencies 
Internal Control: Major 5 0.308 —0.182 
Internal Control: Minor 18 0.065 0.474 
Legal Compliance: Major 3 0.325 —0.038 
Legal Compliance: Minor 10 —0.170 0.188 
Substantive Tests: Major 7 0.402 —0.055 
Substantive Tests: Minor 19 0.033 0.260 
No Engagement Letter 14 0.331 0.016 
No Management Representation Letter 6 0.301 0.057 
Working Papers: Major 2 0.238 — 0.041 
Working Papers: Minor 17 0.070 0.184 
Audit Program: Major 1 0.394 —0.035 
Audit Program: Minor 15 —0.016 0.227 
Audit Procedures: Major 4 0.306 0.223 
Audit Procedures: Minor 16 —0.179 —0.039 
Inadequate Statistical Sampling 13 0.036 0.439 
Inadequate Audit Risk Assessment 12 — 0.006 0.500 
Errors in Financial Statements 8 0.060 0.103 
Errors in Audit Reports 11 0.123 0.106 
Ethics Violations 1 9 0.194 —0.164 


(TEA), which reviewed public accountants' audits of school districts.? The regression 
results show that auditor quality increases. with number of auditor clients, and de- 
creases with school district wealth, and audit tenure. They conclude that their results 
support both the reputation and power conflict arguments. 

Deis and Giroux develop a continuous metric of audit quality to relate to predictor 
variables. Their measure of audit quality is constructed by weighting the responses to 
19 deficiency areas examined by the TEA audit teams. Because prior studies essentially 
infer audit quality from auditor type (e.g., Big Eight vs. non-Big Eight), Deis and Giroux 
state that their metric is a more refined measure of quality. We agree with their 
assertion. A primary contribution of the study is the development of a quality metric 
that allows for a more complete test of established theories of audit quality. 

A problem, however, arises in deciding how the 19 variables from the compliance 
reports should be weighted in order to construct a proxy of auditor quality. Deis and 
Giroux chose to weight the 19 variables in inverse relation to their perceived impor- 
tance as determined by the director of audits of the TEA (see the second column of our 
table 2). An alternative approach would estimate a logistic response function model to 
predict the referral decision and have the weights inputed by means of maximum likeli- 
hood estimates. This would help reduce the subjectivity that is implicit in the approach 
of Deis and Giroux. From table 2 of their study, an overlap is evident between the 
range that incorporates all of the non-referrals (0— 1.107) and the quality for the refer- 


3 Such quality reviews, originally mandated by the U.S. Office of Management and Budget, have been 
enacted into law by Congress in the Single Audit Act of 1984, so this practice has spread to many states as well 
as to the federal government. See Deis et al. (1990) and Berry and Harwood (1987). 
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rals (0.563 — 3.086). It is an empirical issue whether the ranges from a logit model over- 
lap less than those from the subjective weightings. We examined the association 
between the 19 deficiency variables and the referral decision using a logit model. The 
results revealed that the referral decision was predictable. Each referral decision could 
be explained as a combination of the 19 deficiency variables. In fact, the referral 
decision could be explained with a 97 percent accuracy by using a subset of only five of 
the 19 variables. Because of high collinearity among many of the deficiency variables, 
we chose not to interpret the individual coefficients. The results from logit estimation 
are reassuring in that they suggest that the referral decision is predicated on concepts 
used by Deis and Giroux as measures of audit quality. 

The high collinearity of the individual deficiency items in Deis and Giroux suggests 
that audit quality may be measured by just a few main attributes. Therefore, we also 
conducted a principal-components analysis using the 19 deficiency items to identify 
common dimensions. The two most important factors are described in our table 2. The 
first factor explains approximately 25 percent of the variation in markings and the 
second explains 10 percent. These two factors have a natural interpretation. The 
loadings on the first factor suggest that this component represents major audit 
deficiencies in internal control, legal compliance, substantive testing, and audit 
programs and procedures. A review of the loadings for the second factor suggest that it 
represents minor deficiencies. The high correlation (0.86) between the first factor and 
the referral decision of the TEA indicates that referral decisions are based on major 
audit deficiencies, as opposed to (1) the overall quality metric designed by Deis and 
Giroux, which has a correlation of 0.63 with the referral decision, or (2) our minor audit 
deficiencies factor, which has a correlation of —0.02 with the referral decision. 

In table 3, we report estimates from regressions with the same predictors as in Deis 
and Giroux. The three alternative quality metrics used as dependent variables are the 
referral decision and the two principal factors, as discussed above.’ It is reassuring to 
note that the general results reported by the authors are also present in the logit and 
primary-factor models. In fact, the results from our model of the major audit 
deficiencies are very similar to those reported by the authors. This triangulation helps 
to delineate precisely what their quality metric represents. 

A review of the regression results in table 4 of Deis and Giroux are generally 
supportive of their primary hypotheses. One variable they include as a control variable 
is audit hours,? which they document is positively related to quality. We agree that 
hours and quality are related, but surmise that both are jointly determined by the 
auditor. Therefore, OLS estimates lead to simultaneous equations bias. In a manner 
similar to O'Brien and Bhushan (1990) we estimate the following system of simultane- 
ous equations: l 


QUALITY = 8s- 8; TENURE + 6, CLIENTS + 6; PEER +84, BOARD 
+8s WEALTH AG, YEAR + 8; REPORT +6, TIME + 8, HOURS; 


HOURS =¢ġ td, TENURE + $2 CLIENTS + $3 SIZE +¢,WEALTH 
t ó; TIME --6;QUALITY. 


* Seemingly unrelated regression procedure is not required because the independent variables are identi- 
cal. Since referral decision is a dummy variable, parameters and standard errors are estimated by using a logit 
model. ; 

5 The high correlation between HOURS and SIZE in Deis and Giroux’s model results in a Belsley-Kuh- 
Welsch condition index of 32.54, with variance proportions of 0.556 and 0.938 for the two variables. 
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Table 3 
Alternative Measures of Audit Quality for the Deis-Giroux Study 
© (Absolute z- or t-statistics in parentheses) 
i: Q- Bo +8: TENURE, + 62CLIENT, + 8; PEER,--84BOARD,-- BsSIZE 
- +é WEALTH F8; YEAR-F GsREPORT - G,TIME--8,,HOURS . 


XM ; Factor 1: '.* Factor 2: 
iU 8 - "Referral (0, 1) : . ' Major Audit . . Minor Audit 
.Variable — . (Logit Estimation) Deficiencies : . Deficiencies. . 
INTERCEPT Ma ` NA. "NA 
TENURE’ 0.035 0.030 (^ =0.011 
' (145) ^ (333) - (1.00) 
CLIENTS * = 7 70485 ` —0.074 —0.005 
SE Së (1.77) (214)  . i (0.22). 
' PEER 000 05 2494 C —1021 — —0.314 
Sr d : (040 ^ (3.11) g (1.31) 
BOARD WEE 9.395 ' . 0.054 ` 0.645 
` . ` + (0.40) d - (0.09) (1.58) 
SIZE 0674 5 5 0.490 . 0.010 
sz .. (2.99) ^ . (3.95) (0.12). 
:WEALTH ` ^. 0.511 ^ 0.539 ` —0.018 
(1.60) (2.86) (0.13). 
YEARS ` «70.130 —0.827 . —0.098 
(0.28) (1.23) . — (0.51) 

‘++ + REPORT —0.669 . —0.218 0.015 
(1.13) e (074) (0.07). ` 
TIME 1.134 . 1.396 0.701 

; (1.06) . (2.35). (1.63) 
HOURS — 1.410. - . 71.007 —0.504 : 
; (3.28) el (4.29) |. (Q9). 
p (model) 0.0001 ^.  . . 0.0001 0.0147 
Adjusted R? “ — 0.2403 ~ 0.2144. 0.0525 


. The first equation suggests that quality.is driven by many of the variables suggested 
by.Deis and Giroux. Size, however, is omitted from the quality equation. The second 
equation indicates that the number of hours the auditor works is jointly determined 
with desired quality. Hours are hypothesized to be a function of desired quality, client 
size and wealth (SIZE and WEALTH), industry expertise (CLIENTS), experience with 
client (TENURE), and complexity or difficulty (TIME). Estimating these relations 
simultaneously with three-stage least squares results in the coefficients reported in our 

` table 4.6 Note that HOURS is driven by size, complexity (TIME), and quality. (Recall 
that high quality is represented by low measures of the QUALITY variable.) QUALITY, 


* Limited information maximüm likelihood and two-stage least squares éstimates are very similar and are 
not reported separately. 
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Table 4 
Simultaneous-Equations Model for the Deis-Giroux Study 
: (Absolute t-statistics in parentheses) 
QUALITY =8o+8, TENURE + 86; CLIENTS + 8; PEER + 8,BOARD+8s WEALTH + 8, YEAR 
--8; REPORT 4- 8, TIME 4-8, HOURS l 
. . HOURS=¢0+¢,TENURE+ ¢.CLIENTS + ¢3SIZE + 6, WEALTH + $5 TIME + @s QUALITY 


Variable Quality Hours 


INTERCEPT —2.354 2.525 
(168) ` (3.19) 
` TENURE 0.017 0.000 
(2.80) (0.02) 
CLIENTS —0.025 —0.014 
. (1.79) (1.40) 
. PEER —0.566 E 
gë l (4.09) — 
BOARD 0.223 Ss 
(0.97) — 
SIZE — 0.309 
= (11.06) 
WEALTH ` . 0.125 0.011 
(1.57) (0.20) 
YEAR ' 0.002 — 
. (0.02) = 
REPORT —0.182 — 
(1.46) — 
TIME 0.553 0.428 
(2.24) (2.50) 
HOURS —0.090 = 
(0.68) = 
QUALITY is l —0.274 
- (1.97) 


however, continues to be related to the variables hypothesized by the reputation-effects 
theory, peer review (PEER) and audit complexity ( TIME), but is not as strongly driven 
by hours as inferred by Deis and Giroux.” 

There are questions as to whether the data really support the two hypotheses of rep- 
utation effects and power conflict. DeAngelo (1981) defines audit quality as including 
both competence and independence. Deis and Giroux readily admit that their hypothe- 
sis tests consider only variables that impinge on independence and ignore issues of 
competence. This omission of potential explanatory variables can lead to biases in both 
the estimates of the coefficients and the corresponding standard errors. 


7 This reexamination of the data with a simultaneous equations model points to the multiple meanings of 
constructs. In the HOURS model, TENURE and CLIENTS proxy for expertise. In the QUALITY model, these 
variables represent the reputation-effects argument. 
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There are also differences in emphasis that need to be considered in governmental 
auditing. Many governmental audits deal with compliance issues and are concerned 
with whether a reporting entity has utilized its resources according to statutes and 
specific legislative appropriations. This differs from the customary emphasis on faith- 
ful representation in audits of commercial enterprises (i.e., whether the financial state- 
ments fairly represent the financial position of a firm). This suggests that the factors 
that make for a "quality" audit may differ between the private and governmental sec- 
tors. It is not obvious, therefore, that the associations Deis and Giroux find in their 
study carry over into audits of commercial firms or that all the relevant variables have 
been incorporated appropriately in their analysis. Further, as we shall see in the next 
section, there are many issues in governmental auditing outside the scope of the mat- 
ters studied by Deis and Giroux. 


III. Other Avenues for Research 


The articles by Feroz and Wilson and Deis and Giroux are welcome additions to the 
sparse coverage of topics in governmental accounting and auditing in The Accounting 
Review.* Major developments that have been occurring in these areas invite research 

attention. Guidance for municipal accounting was previously provided by periodic 
update of the “blue book” (Governmental Accounting, Auditing and Financial Reporting) 
by the National Council on Governmental Accounting (NCGA) under the sponsorship 
of the Municipal Finance Officers Association. This has been supplanted with continu- 
ing attention to governmental accounting problems by the GASB.? The Federal Ac- 
counting Standards Advisory Board (FASAB 1991), partly in response to the Chief 
` Financial Offices Act of 1990, has articulated its objectives in the preface to its expo- 
sure draft entitled Financial Resources, Funded Liabilities and Net Financial Resources 
of Federal Entities: 


The Board plans to identify users’ information needs, articulate objectives of federal ac- 
counting and reporting, and determine the accounting principles needed to satisfy 
various information needs. Each of these steps will require varying degrees of research 
and deliberation. Results of the research will provide a basis for developing a conceptual 
overview for federal accounting and reporting and will assist the Board in developing ac- 
counting standards. 


The magnitudes involved are huge, and the issues to be addressed are important. As 
we noted in our opening paragraph, state and local governments now account for some 
11 percent of U.S. gross domestic product. The total of public expenditures, which in- 
cludes federal as well as state and local government, approaches 40 percent of gross 
domestic product. With the addition of the closely related area of not-for-profit activi- 
ties and entities,'? the total tops out at well over 40 percent. 


2 We are grateful to M. Granof and S. Y. Lee for helping us through the last five volumes of The Accounting 
Review. We located only four articles that dealt with governmental accounting and two more that addressed 
not-for-profit accounting. 

* The NCGA identified the overall goals of governmental accounting as providing information useful for (1) 
making economic, political and social decisions, (2) demonstrating accountability and stewardship, and (3) 
evaluating managerial and organizational performance. Its successor, the GASB, also recognized that uses of 
external financial reporting of governmental units consist of (1) comparing actual financial results with the 
legally adopted budget, (2) assessing financial condition and results of operations, (3] assisting in determining 
compliance with the finance-related laws, rules and regulations, and (4) essisting in the evaluation of efficiency 
and effectiveness. 

1° We will not address the research issues of not-for-profit entities. A summary regarding management and 
accountability may be found in Drucker (1990), and a description of current budgeting and accounting prac- 
tices may be found in Anthony (1991). 
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Responses from other disciplines have been forthcoming in forms which include 
the development of PPBS (program, planning, budgeting systems) by the economics 
division of the RAND Corporation. As described in Cheek (1977, 8-11), these have 
stimulated further developments like those represented by ZBB (zero-base budgeting) 
and MBO (management by objectives)—all of this being done without any contributions 
by accounting researchers that we have been able to discover." 

Continuing this evolution to broadened realms of accountability, GASB og re- 
cently issued a research report which is also a call to research entitled “Service Efforts 
and Accomplishments Reporting: Its Time Has Come" with a foreword by M. Ives, its 
Director of Research, from which we excerpt the following: 


The GASB believes that SEA [Service Effort Accomplishment] will become a major 
element of governmental financial reporting, assisting in fulfilling government's duty to 
be publicly accountable and in enabling citizens, elected officials and other users of fi- 
nancial reports to assess that accountability. . . . The researchers [in this report] identify 
four types of SEA indicators (input, output, outcomes and efficiency) but tend to em- 
phasize the more complex ones: outcomes and efficiency. This is because the outcomes 
and efficiency indicators—relating efforts to accomplishments—are useful not only in 
accounting for the past, but also in planning for the future. They help answer some of the 
fundamental questions of state and local government: How much better off might the 
citizenry be as a result of specific increases in resources for a particular activity? What 
are the tradeoffs (in terms of likely outcomes) from applying an expected decline in re- 
sources to one activity as compared with another (p. iii). 


If governmental accounting is described as being in a state of rapid evolution, 
one would have to use a term like "revolutionary" to characterize the developments 
initiated in the 1960s by the U.S General Accounting Office (GAO). According to Elmer 
Staats, the former comptroller general, these developments were undertaken when it 
was found that the financial audits used by his predecessor were not adequate for 
Congress and the public once the "Great Society" programs of Lyndon Johnson were 
launched. 

Still referred to as 'GAO-type audits," these audits have a variety of other names, 
such as performance audits, management audits, value-for-money audits, ? and 
comprehensive audits. By whatever name, these audit concepts and practices have now 
spread to state governments and to governments in other parts of the world. They have 
also affected the conduct of internal audits in private industry and practices in public 
accounting, as reflected in the management audits sometimes conducted for public 
utility commissions. 

The revolutionary nature of these auditing developments can perhaps best be indi- 
cated by noting the reversal that occurs in management-auditor relations. In customary 
financial audits, which are also stylized as “attest audits," auditors review the represen- 
tations that management intends for the audiences it selects (usually the financial com- 
munity). In comprehensive audits, the situation is reversed, and the auditor selects the 
area of management activity to be examined as well as the audiences to which the 
results are to be reported. Management is then given an opportunity to attest or take 


!! There have, however, been studies (see, e.g., Patillo 1977) undertaken by organizations like the National 
Association of Accountants to describe and (to some extent) evaluate some of these developments. 

? This name was apparently coined by J. J. Macdowell when he was auditor general of Canada. He subse- 
quently changed it to "comprehensive audits," which appears in the title of the Comprehensive Audit 
Foundation that he helped organize. For further details, see the discussion under the term "audit" in Kohler's 
Dictionary for Accountants (Cooper and Dir 1983). 
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exception to all or parts of what is reported, with comments that are (or should be) 
incorporated in the audit's report prior to its release." 

These new types of audits may take various forms and focus on various issues. Ac- 
cording to Churchill et al. (1977), the issues may be classified in terms of (1) propriety 
(of objectives and methods), (2) effectiveness (ability to state and achieve goals), and (3) 
efficiency (benefits achieved, resources used). It is possible to cover all three areas in a 
single audit, as was done by the GAO in its examination of the FBI's domestic surveil- 
lance activities in the 1960s. These activities were found to be improper in their objec- 
tives (no constitutional or legal authority) and methods (use of wiretaps without court 
authorization) as well as ineffective (no clear statement of goals and no achievements of 
note) and inefficient (few benefits and excessive expenditures). 

From the standpoint of ordinary financial audits, all this might seem farfetched. 
But this response overlooks challenges and opportunities that might be involved in 
exploring possibilities and locating boundaries for such expanded-scope audits.!'5 
Even the GAO audit of the FBI, for instance, suggests possible uses for such audits in 
objectively as well as completely evaluating and guiding local police activities (in con- 
trast to the usual reviews by internal affairs divisions of the same departments). This is 
a topic that should be of interest for research, at least in governmental accounting and 
auditing. 

This orientation toward improvement of practice is not unknown in respected 
circles of research. Economics proved responsive, for example, in developing the tools 
and concepts that are associated with cost/benefit and cost/effectiveness analyses. 
Other related disciplines, like management science and operations research, have also 
been responsive in a variety of ways. Data envelopment analysis,'5 for example, was 
developed in response to the need for evaluating activities such as the “Program Follow 
Through" experiment in U.S. public schools. The experiment involved multiple outputs 
and inputs without any "bottom line" being evident; also, unknown and complex inter- 
relations between program components placed severe strains on customary regression, 
correlation, and ratio approaches. 


IV. Concluding Remarks 


In closing, we do not want to leave an impression of blaming The Accounting 
Review for lacunae in the research activities reported in its pages. Like any journal of 
scientific research, the Review must be responsive, in large part, to what researchers 
supply and demand. Researchers in accounting, it seems, have not been responsive to 
the problems and opportunities associated with developments in governmental 
accounting. Deficiencies in the preparation of researchers, as noted in a recent 
editorial by Burton and Sack (1991) have not been confined to the areas of 
governmental accounting and auditing. 


3 This is standard GAO practice, but it is not always followed. For instance, a report issued in July 1991 by 
the Office of the Texas Comptroller of Public Accounts recommends sunsetting the TEA (which issues the 
ratings cited by Deis and Giroux) but did not provide TEA with an opportunity to respond to the findings or rec- 
ommendations contained in the report. 

V For further discussion see Churchill and Cooper (1978). 

35 See the discussion in Burton and Fairfield (1982). 

‘6 See Banker (1989) and Banker et al. (1989b) for an introduction to data envelopment analysis from the 
perspectives of econometric and operations research. 

17 See also Cooper and Zeff (1992). 
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Our examples from other disciplines that have been responsive to these needs and 
opportunities might be regarded as slanted toward a heavy emphasis on methodology 
as in econometrics or management science. Alternatives to such an emphasis might be 
considered, however, and need not involve any serious abandonment of what has 
already been accomplished in present programs for Ph.D. preparation in accounting. 
One possibility is to develop a research agenda that ensures that use is made of results 
from base disciplines in a sufficiently rapid manner or, even better, in a way that influ- 
ences these disciplines in directions that promise to be of use. This can be done, as has 
already been demonstrated, by interactions between statistics and auditing research.!* 
Another alternative is to encourage work with persons in other disciplines who are 
capable of developing new methods or modifying existing ones in response to what is 
needed to address accounting issues. 

Still other alternatives might be suggested, but the main desiderata lie in the devel- 
opment of attitudes that will encourage accounting researchers to respond to problems 
in the profession and practice of auditing and accountancy. Without this attitude, the 
ability to communicate and interact with others in disciplines such as statistics, opera- 
tions research, economics, psychology, and computer science is likely to reinforce 
rather than remedy the kinds of deficiencies in research attention that we have been 
examining. 


18 There has even been a National Research Council study on this topic. See Statistical Models and Analysis 
in Auditing, prepared for the National Research Council Board of Mathematical Sciences by the Committee on 
Applied and Theoretical Statistics (NRC 1988). 
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SYNOPSIS AND INTRODUCTION: Organizational theorists have posited 
a positive relationship between employee performance and participation in 
budgeting or goal setting (Argyris 1952; Becker and Green 1962). In exam- 
ining this proposition, empirical research has studied the motivational and 
cognitive mechanisms by which participation may be related to employee 
performance (Locke et al. 1986; Murray 1990). Cognitive mechanisms in- 
clude factors such as the acquisition and use of information and compre- 
hension of job requirements (Locke et al. 1986). 

Kren and Liao (1988) argue that empirical accounting research has 
generally focused on the motivational effects of participation. In general, 
results have been mixed (Murray 1990). While Merchant (1981) found a 
positive relationship between motivation and participation, Brownell and 
McInnes (1986) did not find such a relationship. The results prompted 
Brownell and Mclnnes to suggest that future research should examine per- 
formance benefits of participation that are not mediated by motivation. 

Recently, accounting researchers have studied the role of cognitive 
factors in explaining the relationship of participation to performance. Chen- 
hall and Brownell (1988), for example, found that budgetary participation 
provided information that reduced role ambiguity that contributed to im- 
proved performance, and Mia (1989) found the relationship between 
participation and performance to be moderated by job difficulty. 

The objective of this article is to examine the perceived level of job- 
relevant information as an intervening variable between budgetary partic- 
ipation and individual performance. Job-relevant information (JRI) is infor- 
mation that facilitates job-related decision making. The results of this 
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study, based on a questionnaire survey of division managers in large 
corporations, suggest that participation affects performance, not directly, 
but through JRI. In addition, this positive performance effect of participa- 
tion persists and is more pronounced when environmental volatility is high, 
although the results do not provide unambiguous evidence. 


Key Words: Participation, Budgeting, Environmental volatility, Cognitive 
effects. 


Data Availability: Data are available from the author upon request. 


HE remainder of this article is organized as follows. The next section discusses 

the role of JRI as an intervening variable between budgetary participation and 

individual performance. The effects of environmental volatility are also dis- 
cussed. Subsequent sections contain a description of the research method, an analysis 
of the results, and a summary and conclusion. 


I. Job-Relevant Information as an Intervening Variable 


The accounting literature (Baiman 1982; Baiman and Demski 1980; Tiessen and 
Waterhouse 1983) has identified two primary types of information in organizations: 
decision influencing, which is collected about a manager's behavior for the purposes of 
performance evaluation; and JRI, which helps a manager to improve his or her action 
choice through better-informed effort. The latter provides the manager with a better un- 
derstanding of decision alternatives and actions needed to reach objectives (Locke et al. 
1986). JRI has also been called decision-facilitating (Demski and Feltham 1976) and ex 
ante information (Baiman 1982; Tiessen and Waterhouse 1983). Most accounting 
information in the organization is of one or the other type. 

In most budgetary situations, environmental factors, managerial skills, and 
effort jointly determine performance (Chalos and Haka 1990) JRI can improve 
performance because it allows more accurate predictions of environmental states and 
thus allows more effective selection of appropriate courses of action. Campbell and 
Gingrich (1986) provided evidence supporting the positive performance effects of JRI. 
In their experiment, some programmers actively participated in discussing new project 
assignments with their superiors and jointly determined their completion targets. 
Objectives of equal difficulty were assigned to other programmers. The participating 
programmers significantly outperformed the other programmers for complex but not 
for simple projects. Campbell and Gingrich concluded that participation in setting 
goals led to task discussions with another expert (the superior) that allowed program- 
mers to gain specific insights into more effective approaches to complex projects. 
When projects were simple, however, effective task procedures may have been so 
obvious such that discussions with superiors provided few insights and had little effect 
on performance. 

Budgetary participation can similarly facilitate the acquisition and use of JRI. Since 
participation provides an opportunity to influence the budget before it is finalized, in 
preparing a participatory budget, a manager must generally assume a more active role. 
Thus, the manager becomes more involved in considering and evaluating alternative 
budget goals. Participation may thus increase the manager's attempts to formulate ac- 
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Figure 1 
The Research Model 





JOB-RELEVANT 
INFORMATION (Z2) 


pa 0.397 E P32 0.452 


PARTICIPATION (Z) -——————-------2----- » PERFORMANCE LG.) 
pa: =0.034 





Note: The sübscripts 1, 2, and 3 refer to the variables of participation, JRI, and performance, respectively. 
The path coefficients (p) indicate the effect of variable j in explaining the variation in variable i. 


curate forecasts of environmental states and can focus the manager's attention on deci- 
sions and behaviors needed in future periods. It may also increase the time spent 
thinking about budgetary objectives and alternative means-end approaches (Earley 
et al. 1987; Lawrence and Lorsch 1967; Locke et al. 1986). As a consequence, budgetary 
participation can create an environment that encourages the acquisition and use of JRI. 
Results of field research provide supporting evidence (Lowe and Shaw 1968; Simons 
1987) as does the research on budget-related behaviors (Merchant 1984). Simons' (1987) 
field study of the Johnson & Johnson Company provides detailed descriptions of how 
budgetary participation promotes extensive JRI search activities by managers, and 
these activities appear to occur primarily because the budgetary process is participa- 
tory rather than imposed. 

Several sources of JRI are available to the manager, including the external environ- 
ment (i.e., environmental scanning [see Bourgeois 1985]) and peers, subordinates, and 
superiors (Hopwood 1976). Earlier research suggests that a manager's superior is an 
effective information source in most organizations, particularly when superiors have 
extensive company-specific experience, as in the case of companies that routinely 
promote from within (Simons 1987). i 

Two recent studies have examined the effects of cognitive factors associated with 
JRI. Mia (1989) proposed that perceptions of job difficulty moderate the relationship be- 
tween budgetary participation and performance because participation provides valu- 
able information for difficult jobs. Surveying middle-level managers, Mia found a 
positive relationship between participation and performance only when job difficulty 
was high. 

Chenhall and Brownell (1988) have suggested that role ambiguity links budgetary 
participation and performance. In a survey study, they found that participation re- 
duced role ambiguity, which improved performance. JRI and role ambiguity are similar 
constructs in that the latter reflects the extent to which managers understand their 
duties and responsibilities, while the former is a measure of the information available 
to managers to accomplish job-related tasks. 

The schematic structure in figure 1 suggests that participation has an indirect effect 
on performance through JRI. Participation is expected to increase JRI initially, which 
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would in turn improve performance. Thus, JRI serves as the link between participation 
and individual performance, suggesting the following hypothesis: 


H1: The relationship between budgetary participation and managerial perfor- 
mance will be explained by an indirect effect whereby participation increases 
job-relevant information, and job-relevant information is positively associated 
with performance. 


The Effects of Environmental Volatility 


In describing the organization's external environment, organizational theorists 
(Downey and Slocum 1975; Duncan 1972; Tosi et al. 1973) have generally included two 
components: (1) diversity, the range of environmental factors faced by an organization 
and (2) volatility, the change or variability among these factors. Leblebici and Salancik 
(1981) argued that diversity is more predictable because it can be evaluated and antici- 
pated. Thus, it can be managed using institutionally formalized procedures (i.e., by 
*disentangling the pieces," as in market segmentation [p. 583]). Volatility, however, is 
stochastic in nature and cannot be easily anticipated; managers make inferences about 
effects of probabilistic environmental factors on cause and effect relationships. JRI can 
be used to improve such predictions. Thus, one would expect that volatility would 
affect the information-gathering activities of managers (Bourgeois 1985; Hopwood - 
1976). Leblebici and. Salancik (1981), for example, found that bank loan officers sought 
more information when making loan decisions when the environment is volatile. 

In a budgeting setting, volatility is expected to positively affect: (1) the level of 
budgetary participation, (2) the link between participation and JRI, and (3) the link 
between JRI and performance. When volatility is low, few exceptions occur and rules 
and procedures are adequate to specify behaviors. Managers can also rely more readily 
on insights gained from previous experience. As volatility increases, however, 
numerous exceptions can overwhelm.the information system unless decisions are 
made at lower hierarchical levels in the organization (Galbraith 1973; Simons 1987). 
Consequently, greater participation in decision making by lower-level managers is 
required. Govindarajan (1986) and Hopwood (1976) extended this reasoning ábout par- 
ticipation in decision making in general to participation in budgeting, suggesting that 
‘greater budgetary participation should be found in organizations facing greater 
volatility. ; 

In addition, the link between participation and JRI is expected to become stronger 
when volatility is high because managers are expected to take greater advantage of par- 
ticipation to acquire JRI for effective decision making (Tung 1979). The link between 
JRI and performance is also expected to become stronger when volatility is high 
because volatile environments require managers to make maximum use of all available 
information to deal with more difficult decision settings (Leblebici and Salancik 1981; 
Tung 1979). When volatility is low, in contrast, more decisions are routine and some JRI 
may not be needed to carry out job functions because rules and procedures may be 
adequate for effective job performance, which is the second hypothesis: 


H2: When volatility is high, three effects on the model proposed in hypothesis H1 
(fig. 1) will result: l 


H2a: the level of participation will increase, 
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H2b: the link between participation and JRI will be stronger, and 
H2c: the link between JRI and performance will be stronger. 


II. Research Method 
Sample 


Data for this study were collected by using a questionnaire survey of profit center 
managers from Fortune 500 manufacturing firms. The listing for each Fortune 500 firm 
in the Dun and Bradstreet Reference Book of Corporate Managements was examined, 
and executive-level profit center managers at the hierarchical level immediately below 
the CEO were identified. A sample of profit center managers was contacted to ensure 
that they have budgetary responsibility. 

A maximum of two managers in a firm were randomly selected for inclusion in the 
sample to allow for more company representation. Companies listed in the directory 
were excluded if profit center managers could not be clearly identified from their job 
titles. This selection process yielded 192 managers from 96 companies. A cover letter 
and a questionnaire were mailed to each manager. A follow-up letter and another copy 
of the questionnaire were sent after approximately three weeks. After several addi- 
tional weeks, all remaining nonrespondents were contacted by telephone. 

Follow-ups of the original 192 managers revealed that 38 had retired, left the 
company, or had changed to new positions. Of the remaining 154 potential respon- 
dents, 80 usable responses were received (a response rate of 51.9 percent) from 63 
different companies. Responses were obtained from two managers in each of 17 
companies. Respondents were promised anonymity, but organizational affiliation was 
tracked to allow measurement of environmental volatility. Respondents' average tenure 
in their positions was 4.8 years (s.d. — 3.3). Appendix A provides a listing by industry (as 
defined by four-digit SIC code) of the final sample. 


Measures 


Appendix B contains an abbreviated copy of the research questionnaire used to 
measure the self-reported variables in this study. 

Performance. Because of the promise of respondent anonymity, a self-rated 
measure of performance was used. Managers were asked to rate themselves on eight 
dimensions of performance identified by Mahoney et al. (1965): planning, investigating, 
coordinating, evaluating, supervising, staffing, negotiating, and representing. An 
overall item was also included (item 9). 

The Mahoney et al. measure has been used effectively in previous studies of budget- 
ary participation (e.g., Brownell and McInnes 1986; Govindarajan 1986). Although the 
potential for bias (higher mean values in comparison with objective performance 
measures) exists with a self-rating of performance, it may not be consequential since 
there is no reason to suspect a systematic relationship with the independent variables. 

According to Brownell and McInnes (1986), this performance measure should meet 
two criteria: (1) reasonable assessment of independent dimensions of performance, and 
(2) the majority of the variation in the overall rating (item 9) should be explained by the 
eight items. Regressing the overall rating as the dependent variable on the ratings of 
each of the eight individual dimensions resulted in 75.6 percent explained variation, 
suggesting that the second criterion was met. To meet the first criterion of indepen- 
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dence, Brownell and McInnes assert that pair-wise correlations between the eight vari- 
ables should be less than the correlation of each variable with the overall rating. Only 
four of the 28 comparisons violated this criterion. Thus, the measure appears to encom- 
pass reasonably independent dimensions of performance that are correlated with the 
overall measure. To capture a uni-dimension of performance, the eight sub-scale items 
were summed up to construct a composite performance scale. The combined scale was 
significantly correlated (r=0.840; p<0.01) with the overall rating (item 9). 

Budgetary Participation. This variable was defined as the manager’s degree of in- 
fluence on the budget. A three-item version of a participation measure employed by 
Milani (1975) was used. (This measure is similar to the scale of participatory decision 
making used by Abdel-halim and Rowland [1976] and is based on Vroom [1960] and 
Vroom and Mann [1960].) 

A factor analysis of the scale revealed only one factor with an eigenvalue greater 
than 1, which explained 76.9 percent of the total variance indicating that only one 
construct was being measured. The reliability coefficient computed for the scale in this 
study was 0.85. An overall measure of budgetary participation was constructed by 
summing up responses to the three individual items. 

Job-Relevant Information (JRI). The objective of this measure is to assess the extent 
to which managers perceived information availability for effective job-related deci- 
sions. Managers with adequate JRI are expected to perceive and report that they have 
adequate information to accomplish their job-related objectives and to evaluate impor- 
tant decision alternatives. 

Based on O'Reilly's (1980) information overload index, a scale was developed for 
use in this study, with the wording modified to fit the context of this study (Roberts and 
O'Reilly 1974). Several colleagues, working managers, and executive MBA students 
with relevant work experience were asked to comment on the scale and concurred on 
its face validity. 

Factor analysis confirmed the single-factor structure of the scale. Only one factor 
was present with an eigenvalue greater than 1 explaining 64.3 percent of the total 
variation. The reliability coefficient calculated for the scale was 0.72. For subsequent 
analysis, the items were summed up. 

Environmental Volatility. For this study, volatility is defined as change or vari- 
ability in the organization's external environment (Tung 1979). Previous studies of en- 
vironmental volatility have focused on variability of accounting variables (e.g., sales or 
income) at the industry level. Tosi et al. (1973) argue that more stable patterns in such 
measures across time indicate more stable environments and thus are easier to predict 
(Bourgeois 1985). 

Tosi et al. operationalized volatility by using the following three variables: (1) 
market volatility, the coefficient of variation of net sales; (2) technological volatility, the 
coefficient of variation of the sum of research and development and capital expendi- 
tures divided by total assets; and (3) income volatility, the coefficient of variation of 
profits before taxes (used as a composite measure to capture other sources of volatility). 
The measures were further verified by Snyder and Glueck (1982). The coefficient of 
variation (the variance is standardized by the magnitude) is used because it allows 
comparisons across industries of different sizes. 

In a later study, Bourgeois (1985) suggested using first differences of the Tosi et al. 
measure. Bourgeois argued that a high but constant, and thus predictable, rate of 
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change could produce a high coefficient of variation. However, it is not only the rate of 
change that creates volatility, but also the unpredictability of the change (Downey and 
Slocum 1975; Milliken 1987). Bourgeois argued that the coefficient of variation of first 
differences provides a better measure of discontinuities. Thus, for this study, market, 
technological and income volatility were measured by using first differences as follows: 


YCcvxj, 
volatility (X;) Eel uu ee 
n 


where X,= market, technological, or income variable and n number of companies in 
the industry (not including the sample company) and, 


Y (Z,-Zy 
DUX je e 
Z 
where Z,=(Xi4—Xix-1), and X;,,,=market, technological, or income variable in year k. 

For each firm in the sample, industry-level statistics were calculated by using all 
other companies listed on Standard and Poor's COMPUSTAT data file with the same 
two-digit SIC code. In conformance with previous research, industry-level measures 
were used because they seem most relevant to the key dimensions of a company's exter- 
nal environment (Bourgeois 1985; Tosi et al. 1973; Tung 1979) The industry-level 
measure used in the analysis to be shortly presented was also significantly correlated 
with a correspondingly calculated company-level measure (r=0.321; p « 0.05). 

Factor analysis of the three resulting variables revealed only one factor with an 
eigenvalue greater than 1 (explaining 68.1 percent of the total variance), which indi- 
cates that only one construct was measured. Thus, the three variables were summed up 
to provide an overall measure of volatility. 

Of the 63 companies in the sample, 17 were significantly diversified conglomerates 
or obtained more than 20 percent of their total revenues from unrelated operations as 
indicated by segment disclosures in annual reports. Because it was difficult to identify 
an appropriate industry reference group for these diversified companies, the analysis of 
volatility effects excluded these 17 companies (representing 21 respondents). Thus, for 
subsequent analysis of volatility effects, the sample size was reduced to 59. 


III. Analysis and Results 


Table 1 provides descriptive statistics for the measured variables in the study. 
Although the participation measure is skewed (the mean is near the top of the variable's 
range), the managers in this sample were at the highest level of the corporate hierarchy, 
suggesting that participation might be high (Searfoss and Monczka 1973). Intercorrela- 
tions between the measured variables are shown in table 2. The significant, zero-order 
correlation between participation and JRI (r=0.397; p « 0.01) is consistent with hypoth- 
esis H1, as is the correlation between JRI and performance (r-- 0.466; p « 0.01). To inter- 
pret the latter coefficient in the context of hypothesis H1, however, a path-analytic 
approach is used. The zero-order correlation between budgetary participation and per- — 
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Table 1 
Descriptive Statistics for Measured Variables 
(n=80) , 
l Hypothetical Actual dr? Standard 
Variable Hange Range Mean Deviation 
Participation 3-21 8-21 18.2 3.0 
Information 3-21 9-21 15.9 3.0 
Volatility na 8.9-23.2 | ^ 157 3.6 
(n=59) ° l 
Performance 8-56 34-58 45.0 4.7 
Table 2 
Correlation Matrix for Measured Variables 
(n=80) 
Variables: i 2 : 3 s 4 
1. Volatility ` —0.044 —0.122 0.032 ` 
(n-59) 
` 2. Participation : — . 0.397* 0.214 
3. Information . ` — 0.466* 


4. Performance . : d ` = 


* Significant at p<0.01 (two-tailed test). 


formance (r=0.214; — 07) is weakly significant, which will be explained more 
clearly by: participation’ s effects on JRI. - 


Participation, JRI, and. Performance 


Hypothesis H1 posits that JRI will act as an intervening variable to explain the 
relationship between budgetary participation and managerial performance. This hy- 
pothesis is tested by using the path analysis model summarized in figure 1.! 

Each path coefficient, py, indicates the impact of variable j in explaining the 
variance in variable i. The values of the path coefficients can be interpreted in units of 
standard deviation. For example, the path coefficient of p;,— 0.397 in figure 1 indicates 
that for every standard deviation increase in the participation measure, the data predict 
a 0.397 standard deviation increase in JRI. 


1 Path analysis is an application of regression and vadis appropriate for estimating a series of interre- 
lated parameters (Wonnacott and Wonnacott 1981). It allows statistical analysis of the direct contribution of 
participation to performance and its indirect contribution through JRI. This is SEELEN by estimating the 
values of the path coefficients designated p, in figure 1. 
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A series of regressions are used to estimate the path coefficients, according to the 
following, 
Z2=puZi; (1) 


Z3=P31 21 + P3222, (2) 


where, Z, is the measure of participation, Z; is JRI, and Z, is performance. Each 
variable is standardized to a mean of zero and a standard deviation of 1. 

The path coefficients also can be used to decompose the total relationship between 
two. variables De, performance and participation) into direct and indirect effects (i.e., 
through JRI). The total relationship can be measured with the zero-order correlation 
coefficient, ry. Thus, 


Ii-—pa; (3) 
P23 =P32 + DaiTaz; (4) 
Pi = Da t Pari. (5) 


The subscripts 1, 2, and 3 refer to the variables of participation, JRI, and perfor- 
mance, respectively (see fig. 1). The first term on the right-hand side is an estimate of 
the direct effect (the path coefficient), or the effects through unobserved intervening 
variables. The second term is an estimate of the indirect effect or, in the absence of pre- 
dicted indirect effects, the second term provides an estimate of spurious effects. Thus, 
for this study, equation (4) allows decomposition of the total relationship between JRI 
and performance (r.3) into a direct effect (p;;) and a spurious effect (ps:ri2). The 
spurious effect results from participation, which is a common antecedent of both JRI 
and performance. Equation (5) allows decomposition of the total relationship between 
participation and performance (r;;) into a direct effect (p3,) and the indirect effect 
through JRI (pz;ri;). Hypothesis H1 posits that the indirect effects of participation 
through JRI, will predominate. 

The results of estimating equations (1) and (2) for the total sample are shown in table 
3 and figure 1. The direct path between participation and performance (p;;) was not, as 
expected, statistically significant. However, the path coefficients between participation 
and JRI (pz) and between JRI and performance (p32) were significant at conventional 
levels. Both regression models were significant, also at conventional levels. 

The decomposition of the linkages in the model (eqs. [3], [4], and [5]) is shown in 
table 4. The prediction of hypothesis H1 was that most of the effect of participation on 
performance would be indirect (through JRI) with little direct effect. The results shown 
in table 4 (eq. [5]) support this prediction. The direct effect of participation on perfor- 
mance (0.034) is small relative to the indirect effect through JRI (0.180). Thus, for every 
standard deviation increase in participation (eq. [3]), JRI increases by 0.397 standard 
deviation, and for every standard deviation increase in JRI (eq. [4]), performance 
increases by 0.466 standard deviation. In total, for every standard deviation increase in 
participation, performance increases by 0.180 standard deviation. In addition, only a 
small portion of the relationship between information and performance (eq. [4]) is 
spurious (0.014) relative to the direct effect (0.452). Overall, the results are consistent 
with hypothesis H1. 
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Table 3 
Results of Path Analysis 
Total Sample High Volatility Low Volatility 
Dependent Path (n=80) (n=30) (n=29)} 
Variable! Coefficient ^ ——————————— c — 
Link to (Fig. 1) Estimate t-statistic Estimate t-statistic Estimate t-statistic 
Equation (1): l 
Information/ . : : 
Participation Pas 0.397  37** 0.442 2.61* 0.252 1.30 
Equation (2): 
Performance/ 
Information Pa 0.452 4.06** 0.606 — 3.60** 0.607 —3.50** 
Performance/ 
Participation Da 0.034 0.31 0.029 0.17 —0.121 -—0.71 


Note: For equation (1) (Informationy total sample, H-square —0.158, F=14.24**; 
high volatility, R-square 0.195, F=6.80*; 
low volatility, R-square= 0.063, F— 1.69. 


For equation (2) (Performance): total sample, R-square— 0.218, F=10.44**; 
high volatility, R-square- 0.384, F=8.41**; 
low volatility, R-square-: 0.339, F=6.15**. 


* Significant at p« 0.05 (two-tailed test). 
** Significant at p«0.01 (two-tailed test). 


The Effects of Environmental Volatility 


Hypothesis H2 posits that when volatility is high, (1) the level of participation will 
be higher, (2) the link between participation and JRI (p.:) will be stronger, and (3) the 
link between JRI and performance (p32) will be stronger. As described above, volatility 
effects were examined with a reduced sample size of 59 to eliminate diversified com- 
panies from the sample. : 

To examine hypothesis H2a, the zero-order ċorrelation between volatility and par- 
ticipation was calculated. As shown in table 2, the correlation was not significant. 
Thus, the data do not support hypothesis H2a; managers did not report greater 
` participation as volatility increased. The implications of this finding become clearer as 

the two remaining predictions are examined below. 

To examine the effects of volatility on the link between participation and JRI and 
between JRI and performance, the sample was split at the median of the volatility 
measure and the path coefficients in figure 1 were recalculated for the two sub- 
samples. The results of estimating equations (1) and (2) at high and low levels of 
volatility are shown in table 3 and in figure 2. As with the total sample, the direct path 
linkage between participation and performance (psi) is not statistically significant at 
either high or low levels of volatility. In fact, the point estimate is negative at the low 
level of volatility. 

Consistent with hypothesis H2b, the path coefficient between participation and JRI 
(Pa) is statistically significant at the high, but not at the low, level of volatility. Com- 
bined with the finding that managers did not participate more as volatility increased, 
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Figure 2 
Research Model at High and Low Levels of Environmental Volatility 


Panel A. High Volatility: 


JOB-RELEVANT 
INFORMATION (Za) 


r ki 


pa 0.442 


PARTICIPATION (Z;) 





Panel B. Low Volatility: 


JOB-RELEVANT 
INFORMATION (Z2) 


pa =0.252 7 P32= 0.607 
47 73 
PARTICIPATION LG. PERFORMANCE (Zs) 
Pa: = —0.121 





this is consistent with the proposition that participation was used more effectively to 
acquire JRI when volatility was high. However, a general linear test (Neter and 
Wasserman 1974) indicates that the path coefficients (p21) at the two levels of volatility 
are not significantly different from each other (F; ss=1.12), so the support for hypoth- 
esis H2b is ambiguous. 

The results do not support hypothesis H2c that the link between JRI and perfor- 
mance would be stronger at the high level of volatility. The path coefficients between 
JRI and performance (p;3;) are highly significant at both levels of volatility and are not 
significantly different from each other, which indicates that, contrary to expectations, 
the relationship between JRI and performance is unaffected by the level of volatility. 

The decomposition of the model linkages (eqs. [3], [4], and [5]) for high and low 
levels of volatility is shown in table 4. At both levels, the indirect effect of participation 
on performance through information is greater than the direct effect (eq. [5] When 
volatility is high, the indirect effect of participation (0.268) is greater than the corre- 
sponding indirect effect when volatility was low (0.151). This is consistent with expec- 
tations that participation would be more strongly associated with performance when it 
is more useful in providing JRI, as when volatility is high. Once again, however, strong 
evidence of volatility effects is not present because estimates of the regression model in 
equation (2) are not significantly different across levels of volatility (F; s —0.70). 
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IV. Summary and Conclusions 


The objective of this study was to examine JRI as an intervening variable in explain- 
ing the relationship between budgetary participation and individual performance. The 
results are consistent with the proposition that budgetary participation facilitates JRI 
acquisition by managers, and that JRI, in turn, is associated with improved perfor- 
mance. This study and other recent research support the view that the cognitive effects 
of participatory budgeting may be more consistent determinants of performance than 
the motivational effects (Brownell and McInnes 1986; Chenhall and Brownell 1988; 
Mia 1989). An important component of these cognitive effects appears to be related to 
JRI acquisition and use. In that regard, this study provides a link to the results reported 
by Mia (1989) and Chenhall and Brownell (1988). In both studies, the information 
effects of participation played an important conceptual role, as it did in this study. Fur- 
thermore, Brownell and McInnes (1986, 590) recognized explicitly that participation 
provided information to clarify the relationship between formal rewards and budget 
goals, which suggests another important information role for participation. Additional 
research is needed in this area, with consideration of job difficulty, role ambiguity, and 
reward system. 

Overall, the effect of participation on performance, through JRI, persisted across 
the levels of environmental volatility and was somewhat more pronounced when envi- 
ronmental volatility was high, although more conclusive evidence is needed to confirm 
predictions about volatility effects. A larger sample may be needed, or a longitudinal 
study of organizations in transition in response to volatility changes. 

Hypothesis H2a, which posited a positive relationship between volatility and par- 
ticipation, was not supported. This may indicate that organizations fail to recognize 
budgetary participation as an efficient means to increase the JRI available to managers. 
Alternate organizational mechanisms, such as enhanced management information 
systems, performance or process feedback (Early et al. 1990), or expert support staff 
may be more efficient responses to volatility. Also, organizations may sometimes fail to 
evaluate the level of volatility accurately which may contribute to inadequate responses 
to information needs (Bourgeois 1985). 

Volatility had only marginal effects on managers' responses within the model (hyp. 
H2b and H2c). This may be a consequence of perceptual differences between managers 
in the high and low volatility groups. The former group may make greater efforts to 
acquire and use JRI, but since they face greater information processing demands, their 
perception of the level of JRI may not be greater than managers with more limited infor- 
mation needs. In addition, organizational budgetary systems may differ as volatility 
differs (Merchant 1984). Volatility could affect budgetary procedures through its effects 
on organizational factors and thereby affect JRI acquisition opportunities. 

Several limitations of this study should be identified. Common-method bias from 
self-reported data may lead to overestimates of model relationships, particularly 
between the information and participation measures. Nonresponse bias may also have 
had unknown effects on the results. Another limitation, common to correlational 
studies, is that the results are open to alternate interpretations. Cross-sectional analysis 
does not provide clear-cut evidence to confirm predictions of causal relationships. For . 
example, an alternate interpretation of the relationship between participation, JRI, and 
performance could be that well-informed managers perform better and are conse- 
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quently allowed to participate more in budgeting. However, such an interpretation is 
inconsistent with conclusions of previous.accounting research (Chenhall and Brownell 
1988; Mia 1989) and studies in other disciplines (Campbell and Gingrich 1986). 

Campbell and Gingrich's results are based on a field experiment which provided better 
control over confounding variables and so give stronger support for predictions of 
causality. 


Appendix A 
List of Industries Included in the Sample 





. Number of Number of. 
l Industry l "Companies Respondents 

Food and kindred products 3 4 
Tobacco products. 1 2 
"Lumber and wood products 1 1 
Furniture and.fixtures TES 1 
Paper and allied products 8 11 
Printing and publishing 1 2 
Chemicals ` 13 17 . 

` Petroleum refining 1 1 
Rubber and plastic products 2 ER 
Stone and concrete production 2 2 
Primary metal industries, 2 2° 
Metal fabrication 4 5. 
Commercial machinery 9 11 
Electrical equipment 7 8 

. Transportation equipment 6 8 
‘Photography equipment 2 3 

.. Totals 63 80 

Appendix B 
Abbreviated Reséarch Questionnaire 
Participation 


Q1. Iam involved i in setting a all portions of my budget. (Response anchors: Ve = strongly disagree, 7=strongly 
agree.) i 


Q2. My budget i is not final until I am satisfied with it. (Response anchors: 1= = strongly EE 7=strongly 
| agree) |t 


Q3. My opinion is an important factor 1 in setting my budget. (Response anchors: 1- strongly disagree, 
7=strongly agree.) : 
Job-Relevant ‘Information ; 


Q1. I am always clear about what i is necessary to perform well on Se job. Tee anchors: 1— strongly 
disagree, 7= strorigly agree.) 


Q2. I have adequate information to make ‘optimal decisions to accomplish my performance objectives. 
' (Response anchors: 1=strongly disagree, 7=strongly agree.) 


Qa. I am able to obtain the strategic information necessary to evaluate important decision alternatives. 
(Response anchors: 1 —strongly disasten; 7=strongly agree.) 
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Appendix B—Continued 
Abbreviated Research Questionnaire 











Performance 


Rate your performance as a manager on the following tasks. (Response anchors: 1 = below average perfor- 
mance, 7 —above average performance.) 


. Planning 

. Investigating 

. Coordinating 

. Evaluating 

. Supervising 

. Staffing 

. Negotiating 

. Representing 

. Rate your overall performance 


ONDU i co [o S 
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SYNOPSIS AND INTRODUCTION: Cost allocation is a pervasive prac- 
tice in accounting. Horngren and Foster (1987, 411) define it as "the 
assignment and reassignment of a cost or group of costs to one or more 
cost objectives." An important form of cost allocation is the apportionment 
of corporate-level costs to various decentralized profit centers. The reason 
usually given for this procedure is that it is "a major means of getting sub- 
ordinates to behave as desired by top managers" (1987, 422). Although 
such allocations have been criticized in the agency literature (Demski 1981) 
as being irrelevant for motivating managers in the presence of compensa- 
tion contracts, this article identifies a precise role for indirect cost alloca- 
tions, in conjunction with other instruments such as participative budgets, 
in settings with multiple divisions. 

A survey by Fremgen and Liao (1981) showed that 84 percent of firms 
allocated at least part of their indirect costs to their profit centers, and 80 
percent did so for the purpose of evaluating the performance of profit 
center managers. The major aim was to remind managers that indirect 
costs exist and that at least a portion of these costs had to be covered by 
profit center earnings. Further, Atkinson's (1987) poll reported that the pri- 
mary objectives of allocating indirect costs were the motivation of employ- 
ees and the provision of signals for resource allocation. There has been 
little analytical work, however, on the economic role played by cost alloca- 
tion systems. Demski (1981) claims that allocation mechanisms are useful 
only if they provide additional information that can be contracted upon. 
Similarly, Baiman and Noel (1985) show that in certain multiperiod settings, 
it is optimal to compensate an agent on the basis of prior periods' realiza- 
tions of costs that were not in the agent's control, provided these costs 
affect the principal's capacity decisions. Magee (1988) identifies conditions 
under which an agent is compensated according to the usage of some 
resource, in addition to output. 
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The agency studies described above cannot address cost allocations 
across operating units since they do not model multiple productive divi- 
sions among which common costs are to be allocated. Further, because 
they model single-agent settings, the second-best incentive schemes they 
derive suffice to motivate managers efficiently; thus, there is no role for 
allocations unless they provide additional information to the owner. With 
multiple divisions, however, simple compensation contracts do not provide 
adequate incentives to guarantee the owner's desired outcome. 

The role for allocations, over and above that of second-best contracts, 
in providing assurance to the owner is demonstrated here with a one-period 
model of an entrepreneur who incurs fixed costs in the production of 
different products by two workers. When the workers have correlated pri- 
vate information about the productivity of a common, central resource, the 
entrepreneur may fail to recover the fixed costs because the optimal 
payment schedules encourage the workers to misreport the productivity of 
the resource. By asking each worker to submit a budget to determine over- 
head rates, and by evaluating managers on their divisional profit after allo- 
cation of overhead costs, the entrepreneur can obtain the second-best 
return on the fixed investment. This mechanism is then compared to alloca- 
tion systems observed empirically and to those recommended in the ac- 
counting literature. 

The mechanism design approach pursued in this paper, with the game 
itself a variable, enables the study of procedures by which accounting num- 
bers are derived for purposes of performance evaluation. The accounting 
system is not imposed as a monitor or source of information; its value 
arises from its procedures, which enable the owner to play off the man- 
agers' private information against each other to guarantee a second-best 
return on investment. In the absence of such a system, the division man- 
agers would gain from implicitly colluding in their use of the central 
resource. The allocation scheme coordinates their actions and induces 
them to act in the manner desired by the owner. This positive role for the 
allocation of indirect costs in conjunction with the budgetary process em- 
phasizes the value of a cost allocation system as a set of linked motivational 
devices. 


Key Words: Multiple agents, Mechanism design, Budget process, Indirect 
cost allocation. 


Data Availability: More detailed versions of all the proofs in the appendix 
are available from the author. 


HE correlated private information model presented here was introduced by 
Demski and Sappington (1984),! who identified the potential for implementation 
problems with second-best contracts as well as a costly solution, namely, 
strengthening the incentive constraint for one of the agents. Ma et al. (1988) proposed a 


! Studies that have subsequently used the correlated information model include Demski et al. (1988) and 
Smith and Hughes (1989), both of which examine whether the owner can achieve first-best results with risk- 
neutral agents, under various assumptions. 


Rajan—Cost Allocation 529 


solution that eliminated the problem at no cost to the owner, but their indirect 
mechanism involved a complex, asymmetric scheme in which one of the agents 
signalled probabilities in some unspecified manner. Also, neither study allowed for the 
communication of information from the agents to the owner,” which is crucial for 
modeling internal accounting systems. Providing a full characterization of optimal 
contracts when communication is introduced into the correlated-information model, I 
show the superiority of these contracts over previous incentive schemes and derive 
conditions under which the implementation problem extends to this centralized 
setting. I then demonstrate that a costless resolution to the implementation problem 
can be achieved in settings with communication by the use of a familiar accounting 
system, namely, budget-based cost allocation. 

Suh (1987) shows that the use of one departments’s stochastic direct cost in 
evaluating the performance of another department may be useful in preventing 
collusion between them. However, like the agency research mentioned earlier, Suh’s 
study does not address the issue of allocating a common fixed cost across multiple 
divisions or derive any role for the procedures that characterize internal accounting 
systems in practice. Also, Suh’s notion of collusion is based on cooperative game 
theory; that is, managers are assumed to be able to play nonequilibrium strategies with 
the aid of some unspecified exogenous mechanism (see Sarath 1987). In that 
framework, the one-way assignment of cost proposed as a solution to the collusion 
threat results in the use of a suboptimal contract and is costly to the owner. In contrast, 
I employ noncooperative game theory and show that indirect cost allocation systems 
are optimal economic mechanisms that can coordinate resource usage at no additional 
cost to the owner. 

The presentation is organized into four sections. Section I details the model and the 
inability of second-best contracts to ensure the owner’s recovery of fixed costs. Section 
II describes the cost allocation scheme proposed to solve this problem, the intuition 
behind its design, and the verification that it will indeed motivate the agents to report 
truthfully. In section III, various properties of the scheme are derived, and their 
implications are anlayzed. Section IV offers concluding remarks. 


I. The Model and the Failure of the Second-Best Contracts 


Consider an entrepreneur who sets up capacity at the beginning of a period to 
produce two different products at a manufacturing facility. There is a common, central 
resource necessary for the manufacture of both products. The total fixed cost incurred 
to operate the resource amounts to K. In addition, there is a unit variable cost of ¢ for 
production of product i, which can be sold externally at price p‘. 

Each product is produced by a worker whose output is given by x'—X'(a*,0'), 
i=A,B, where i denotes the agent, a‘ the effort level and 6‘ the productivity of the 
central resource in producing agent i's output. The productivity in the division manned 
by agent i is either high (01) or low (01) and is known perfectly by agent i alone (due to 
expertise and firsthand knowledge) before the contract is accepted from the owner. The 
resource productivities, and thus the agents' private information, are correlated in the 


? Among those who have used the correlated information model, only Ma et al. (1988) recognize that the in- 
troduction of communication may alter the nature of the optimal contracts. They do not analyze that scenario, 
however, speculating that the owner might not be able to precommit to such schemes in practice. 
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following sense: 
For i,j2 A,B,ij, 


1» gí - Prob( Agent j is 0, | Agent i is 61] 
2 Probí Agent j is 0, | Agent i is glo 0. 


That is, the resource is more likely to be of a certain productivity in one division when it 
is of that same productivity in the other division as well. This relationship exists since 
the same central resource is utilized by both divisions. However, the correlation is im- 
perfect since the divisions use the resource for different purposes. Denote the uncondi- 
tional probability that the resource has low productivity in division i by pi and let 
pí-1-pi. 

The production process for each agent yields concave returns to effort, that is, 
X1» 0 and X,« 0. Also, for a given level of effort, the output level is higher in the high 
productivity state, X'(a',01) « X'(a',02) Va'. The workers are economic agents whose 
utility functions are of the form U'(R,a) -U'(R)—V'(a), where R is compensation 
received and a the effort exerted. The workers are risk-averse (U50,U£&4«0), work 
averse (Vi20), and derive convex disutility from effort (Vi,20). Rewriting their 
disutility functions in terms of the output level and the state of productivity, let D'(x1,01) 
be the disutility incurred by agent i in producing output x! when his or her private 
information is 01. Therefore, Di» 0, D 0, and D'(x',01) » D'(x',02) Vx’. In addition, I 
assume that the marginal disutility of effort is also greater in the low state 
[Di(x', 01) > Di(x',01) Vx'] and that it increases at a more rapid rate in the low state 
[D4(x 501) > Di, (x',0:) Vx']. These assumptions, similar to those commonly employed 
‘in economics, help characterize the optimal incentive schemes. The last, in particular, 
is crucial; it is a sufficient condition for the validity of using first-order conditions to 
derive the optimal incentive schemes. It is also used to show that implementation 
problems exist in settings with communication. 

The entrepreneur is assumed to be a risk-neutral, expected-profit maximizer whose 
problem is that the agents' information about the productivity of the central resource in 
their own divisions is private and their effort levels are unobservable. But if the owner 
can precommit to incentive schemes and receive information from the agents, then, 
from the Revelation Principle, it is optimal for the owner to induce the agents to report 
their private information truthfully; in return, the owner precommits to a required 
output and a corresponding payment for each agent, on the basis of the information 
received from both agents. 

Denote by x; the output that agent i is asked to produce when he or she reports 0! 
and agent j submits 6/; similarly, denote agent i's compensation upon producing that 
output as Ri. Assume that for each report 6!, agent i must expect to receive a 
reservation utility of at least U' in order to stay with the firm. However, once the 
information is reported, the agent is effectively committed to working for the firm. The 
optimal incentive scheme is then given by:? 


3 The size of the resource is now fixed and so plays no role in the contracting process. It is possible to make 
the resource level a choice variable by specifying a cost function for it, as wellas a description of how it affects 
the production process. For each level of the resource, and in particular the optimal resource size, the problem 
under study would still arise. 
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Max píqt[(p^—c^)x& — Rf - (p^—c")xf RR] 
(Bi. xij pí(1—at)[(p^ —c^)x$& -Rh -(p^—c9)xZ, - Ra] 
piq? [(p^ —C4) xh, — Bä A. (p?—¢*?)x2,—- R£] t 
p£(1—a2)[(p^ —6^)x£ — R& t (p? —c9)xZ, — RE], 
subject to: 


1. qi LU'(Ri;) 2 D'(x&,01)] -(1— gi [U' (Ri) —D' (xin, Bill 0; i 
2. qi [U'(R&) - D'(x&,01)]-(1— a3) [U' (Riz) - D'(x5,0:)]z U^ 
3. qi[U'(Hi) - D'(x1,,01)] - (1 — ai) [U'(Ri2) - D'(x12,01)]z 
qi [U'(R&.)—-D'(x5,0i)]--(1-qi)|U'(R5)7D'(x5,01)) ^ i-A,B 
4. qi [U'(Rá.)— D'(x5,0:)]-- (1—a£)[U'(R&;) - D'(x45,01)] = 
gi[U'(Ri;) - D'(x1,,0:)]-(1—a£)[U'(Riz) -D'(xi;,02) ^— i—A,B 


Proposition 1: With the assumption of interior solutions, the optimal incentive 
scheme for. each agent is characterized by the following: 


C1. Ru 5 Hy; Bas Baas" Bai 

C2. Xi €Xizj X21 7X227::X5; 

C3. qi [U(Ri)) -D(x1,0))]-- (1-9) [U (Biz) 2 Du, ëss U 2 U(R2) 
—D(x;,0:); and 

C4. q;[U(Bi) -D(x1,02)] -(1—92)[U (B2) 7 D(x12,02)] 2 U( R5) 
—D(x5,0;)zU. 


: By asking the agents to communicate their knowledge, the owner can offer each 
manager the choice of four outputs, corresponding to the four possible realizations of 
the private information vector within the firm De, output x4 when the state vector is 
(01,07), s,t=1,2). In contrast, the schemes studied by Demski and Sappington (1984) 
and Ma et al. (1988) in effect delegate the choice of output to the divisions; each man- 
ager has the choice of just two outputs, corresponding to the dimensionality of his or 
her own private information De, output x! when the manager's state is 05,5— 1,2). 
Clearly, tlie owner is made weakly better off by allowing communication since the 
owner can replicate any solution to the delegation game by setting x4, —x5—:xi,5- 1,2. 
In fact, the following stronger result can be derived. 


,B 
B 


Proposition 2: The expected profits from the communication game are strictly 
higher than those in the delegation game. 


Melumad and Reichelstein (1987) show that when a single agent has perfect private in- 
formation (i.e., can predict the result of his or her action with certainty), the owner is in- 
different between asking the agent to communicate that information and delegating the 
choice of action to the agent. Proposition 2 demonstrates that this result does not ex- 
tend to multiagent settings; in the model proposed here, despite the perfect private in- 
formation held by either agent, the owner is strictly better off with a centralized, com- 
munication scheme rather than one involving delegation.* : 


* This is especially surprising, as the correlation in the resouce productivities is strictly an informational 
one; i.e., the private information of one division imposes no externality on the production process of the other. 
Itis thus not obvious ex ante that the output that each division is asked to produce should depend on the pro- 
ductivity of the other division. 
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In a single-agent setting, a communication scheme would effectively solve the 
incentive problem by inducing truthful reporting from the agent. With multiple agents, 
however, the owner cannot be assured of obtaining the second-best profit level. The 
optimal contracts in Proposition 1 induce honesty as a Bayesian equilibrium; that is, 
they provide incentives for each agent to report honestly, provided the other agent is 
honest. However, they leave open the possibility that both agents, by deviating simulta- 
neously, can make themselves better off. In fact, such a beneficial deviation does exist 
with the communication scheme and, more importantly, can be sustained, as it is also a 
Bayesian equilibrium in the agents' subgame. 


Proposition 3: It is a Pareto-dominant equilibrium for both agents to report 01 always. 


The agents could thus collude implicitly, without any communication or contract- 
ing between themselves, and obtain higher utilities by reportng 6i always. Their choice 
of this equilibrium would, however, lead to a loss of profits for the owner, who would 
not receive the second-best return on an investment in the central resource. In a com- 
petitive setting, the owner would not even recover the fixed investment. The deliberate 
under-reporting by the agents leads to a non-optimal use of the resource, given its state 
of productivity. It is in the owner's interest then to ensure that the agents do report 
truthfully. The next section shows how this can be accomplished by allocating the cost 
of the central resource to the agents. 


II. The Cost Allocation System and Proof of Its Effectiveness 


Horngren and Foster (1987, 373-74) point out that management control systems 
exist primarily to improve collective decisions within an organization. The problem the 
owner faces in our setting is clearly one of collective decision making by the managers. 
Each manager is sufficiently motivated to behave in the firm's interest, but collectively 
the two managers find it better to make decisions that are against the owner's goals. To 
address this problem, a control system such as a cost allocation mechanism “attempts 
to achieve divisional behavior-congruence via direct or indirect manipulation of divi- 
sions' book profits" (Thomas 1977, 13). The owner thus ties the compensation of the 
division managers to their accounting divisional profits and manipulates them by allo- 
cating lower costs when division managers do what the owner wants and higher costs 
otherwise. 

In the present private-information scenario, one could introduce a cost allocation 
scheme based on operational budgets that the divisions submit. It is easily ensured that 
each department will provide accurate budgets about the output it will produce. How- 
ever, the owner would still not know whether these outputs correspond to the desired 
outputs, given the managers' private information. I show that an appropriate choice of 
overhead rates, based on rounds of budgeting by the departments, can exploit the corre- 
lation in the managers’ private information and guarantee that they will submit budgets 
for the desired output levels. Each division's production is then made to conform to its 
budget by taking into account excessive differences in the two values. 

The time line in figure 1 summarizes the operation of the scheme. Initially, each 
agent is asked either to submit an acceptable operational budget specifying the quantity 
of output to be produced or to leave the firm. The budget from division i is considered 
acceptable if it reflects an intent to produce in one of two non-overlapping 
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ranges—[xi, x1 - v] or Ti, x4 - v/]. If the budget is in the higher range of Ti, xi *-v'],. 
the division need engage in no further reporting and simply has to produce an output 
quantity within the range. If, however, the budget falls into the artificially created 
lower range, the division is required to engage in a second round of budgeting. If the 
other division's initial budget was in Tei, x4 - v/] or if that division manager refused to 
work for the firm, division i must resubmit a budget in the range [xi;, gi: +v‘]; however, 
if j submitted a high initial budget, division i's new budget must lie in a different, higher 
range, namely Tei, xí; - v']. Again, division i's actual production in the next stage must 
lie within the range of its final budget. 

Each division manager is committed to staying with the firm and budgeting and 
producing output quantities within the relevant ranges once the initial budget is ac- 
cepted. The principal precommits to issuing specific overhead rates to each department 
on the basis of the initial and final budgets submitted by both managers; the rate is not 
necessarily the same for each department. The budgets are costless to send, and it is as- 
sumed that agents can confirm that the reports they sent were received by the principal.5 

The principal operationalizes the scheme by treating the agents as profit centers. 
Each agent is compensated by using a linear function of the performance evaluation 
measure, which is the divisional accounting profit after allocation of overhead. The 
amount of overhead allocated to each division is a lump sum determined by the product 
of the appropriate absorption rate and the final output budgeted. Suppose the division 
manager submits a final budget of x and receives rate k. If output quantity X, which is 
within the relevant range, is then produced, the manager is evaluated according to the 
‘statistic [£(p — c) — kx] and is paid «+ 8, [X(p — c) — kx]. The parameters of this incen- 
tive plan, a,, and Sx, depend on the particular output ranges of the initial budgets.* The 
Bs, which denote the fraction of the divisional accounting profit that is paid as bonus 
to the agents, are chosen to be positive and less than unity (also see conds. [F1]-[F4] in 
appendix A). The os, which denote the fixed component of the agents’ compen- 
sation, are then chosen to ensure that the compensation paid to the managers in equilib- 
rium is optimal, as determined by the second-best contracts (see conds. [G1]-[G4] in 
appendix AL 

Each manager's compensation thus takes the commonly observed form of a salary 
plus a bonus based on a performance evaluation measure De, divisional accounting ` 
profit). The compensation scheme, however, is in effect only if the divisional output is 
in the range stated in the final budget; otherwise, the division is. penalized. The 
existence of this implicit penalty ensures that extreme deviations at the production: 
stage are never optimal for the divisions.’ Given the agents’ aversion to effort, the 


$ The ability of the principal to precommit to incentive schemes and that of the agents to precommit to stay 
with the firm, as well as the costless sending of messages from the agents to the owner, are assumptions implicit 
jn the way the Revelation Principle was used to derive the optimal contracts. The present assumptions thus 
impose no further structure on the problem. 

$ Suppose ¢ represents the variable cost of using the central resource. The designed scheme is then a dual- 
rate allocation system with variable costs absorbed on predetermined rates using actual output (the rate being a 
constant €) and fixed costs allocated as a lump-sum based on budgeted volume. This is the exact scheme that 
Fremgen and Liao (1981, 75) propose as the ideal mechanism when cost allocation is used for performance 
evaluation purposes. 

7 One such penalty used in practice (see Horngren and Foster 1987, 421) is that divisions are charged 
higher overhead rates ex post if their output differs excessively from that budgeted. But, from a technical stand- 
point, note that the managers could have been restricted to produce outputs in the same range as their final 
budgets, just as their budgets were restricted to lie within certain ranges. Clearly, there are implicit penalties 
that ensure that agents stay within allowed message spaces, and these can be made explicit through the use of 
such rates. 
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Table 1 


Panel A. Agent i's Fixed Cost Allocation Rate: 
Agent j's Initial Reporting Choice 

















Agent i's S 
Initial Budget [x4 x4 v] Ti, x£ v/] Refuse 
Xi Resubmit Resubmit Resubmit 
XE [xy Xutv x€ [xi Xi2 t V] x€ [xis Xu t v] 
K KE K 
EST xi-X xii +x 
Xite Resubmit Resubmit Resubmit 
O<esv 
x€ [xi Xu tv] x€ [xi Xia t V] x€ [xi Xi v] 
K-b-e K+d+e K—b+e 
X4itx xix xh tX 
xE [x2,X24- v] K K K*d 
à XX xbtx Xltx 
Refuse — a Ls 


Panel B. Agent i's Compensation Function: 
Agent j's Initial Reporting Choice 


Agent i's 
Initial Budget [xt xi 4- v/] [x5, xd - v/] Refuse 
[xs xit v] Qut ÜBu(*) eii Bul) autfu(*) 
[xz dE v] æn tlale) S GsstBalsl d os antal.) 


owner can thus ensure the choice of the correct output level for each realization of the 
private information vector by eliciting a “truthful” budget of xí in state 01 and xi in state 
0; from agent i. . 

. The fixed overhead rates that will be charged against each agent's divisional contri- 
bution in the various contingencies, as well as the agents’ compensation schemes, are 
detailed in table 1. As the construction is symmetrical, it is sufficient to focus on one of 
the agents. Also, because the payments generated by the mechanism are clustered 
around the second-best payoffs, and the range of payments can be controlled by varying 
the méchanism’s parameters, issues regarding whether the final compensations to the 
agents are outside the feasible range of payoffs can be ignored. 

Now, the positive quantities “b” and “d,” which affect the total overhead that is al- 
located in certain situations, are chosen to satisfy conditions (H1) through (H3) (in ap- 
pendix AJ; similarly, v, the measure of the budgeting and production ranges, satisfies 
conditions (Ji) through (J4). Conditions (H3) and (J2) are key inequalities in the 
construction of the mechanism. Condition (H3) ensures that agents in the low and high 
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states prefer to budget x, and xz, respectively, over any budget in (x:,x.+v) when the 
other agent is truthful. It thus aids in sustaining truthful budgeting as equilibrium 
behavior. Condition (J2), conversely, implies that when agent j never budgets in the 
range (x;,x24-v), agent i will prefer to submit an initial budget of x, + v rather than x,. 
This ensures that i will deviate from the strategy of budgeting x, always, thus removing 
the equilibrium the owner wishes to prevent. Another important feature of the alloca- 
tion scheme is the distinctly different rate schedule that agents face for budgeting x, 
rather than outputs in (x;,x,-- v) (see fig. 2). That is, xi, which is the budget level that 
the agents wish to coordinate on, is treated as a “critical point" in the design of the 
overhead rates. This aids in preventing the creation of new equilibria with the introduc- 
tion of the mechanism. 

Note that once the reporting stage ends and agents are issued their overhead rates, 
each agent is no longer concerned about the actual output choice of the other and in 
effect controls his or her own compensation. Thus, any interaction between the agents 
can be summarized in terms of the initial budgets alone, keeping in mind the subse- 
quent best final budgeting and production choices for each. The following equilibrium 
notion is therefore appropriate to study the strategies that the two managers will follow, 
given this mechanism: 


A perfect Bayesian equilibrium is a set of initial and (if needed) final budgeting 
strategies, and a subsequent production strategy for each type of agent, such 
that: (1) the initial budgeting strategies form a Bayesian equilibrium, taking into 
account the optimal final budgeting and production strategies that would fol- 
low, and (2) the production strategies are sequentially rational, given the prior 
budgeting choices. 


Before stating the main result, it is convenient to first identify the final budgeting 
and production strategies that agents would follow in the event that certain initial 
budget pairs are submitted to the owner. 


Lemma 1: If agent i initially budgets x,, he or she will submit a final budget for (and 
subsequently produce) either x,, or X12, depending on the range for the resub- 
mission. 


Lemma 2: If agents with processes in state 0; budget x2, they subsequently produce 
Xa. 


If the owner could induce truthful budgeting, Lemmas 1 and 2 then indicate that the 
production of the managers would be the optimal output levels, for any of the possible 
state realizations in the firm. From the design of the agents' compensation functions, 
the payments to thé managers would also be the optimal second-best payoffs. The fol- 
lowing result establishes that the allocation scheme does indeed elicit truthful budgets. 


Proposition 4: There is a unique perfect Bayesian equilibrium in the game played 
by the agents, which involves agent i's initially budgeting xi with private infor- 
mation 01 and budgeting (and producing) xi with information 0j, i=A,B. 
Further, if i's initial budget of xi is met by j's xi, agent i subsequently budgets 
and produces xi,; if, however, j submits x when i budgets xí, agent i subse- 
quently budgets and produces xiz. 


The cost allocation scheme is successful in motivating the agents to produce hon- 
estly because the budgeting stages help capture the interplay between them, through 
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Figure 2 
Overhead Rate Schedules for Agent i for Resubmitted Budgets 


Panel A. 
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Panel B. i 
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Xi e E d XiatV 
Agent i's Resubmitted Budget l 
------ Initial Budget of x, 
— Initial Budget of xı +y. 
DEE Initial Budget of x,+v 


the joint determination of overhead rates. Each division manager is interested in mini- 
mizing his or her share of the overhead and therefore chooses a budgeted output quan- 
tity in response to beliefs about the other division's budget, in order to benefit from the 
changing overhead rates. However, because of the rounds of budgeting and the vari- 
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ance allowed between the budgeted and actual production, the manager is not then 
forced to produce that exact quantity. There is thus no cost to budgeting the output 
quantity that minimizes the expected overhead burden. By offering this inducement to 
divisions, the owner can treat each one's budget as implicitly providing information 
about the other. Then, by appropriately allocating costs on the basis of this information, 
the owner dissuades the managers from colluding with each other. 

The non-obedient equilibrium of the revelation game has been removed since each 
agent prefers to budget some output higher than x, in response to the other agent's 
always choosing xı. The desired equilibrium is left undisturbed since agents still pre- 
fer to budget and produce honestly in response to the other agent's truthfulness. By in- 
troducing a discontinuity in the selection of the overhead rate schedules (illustrated in 
fig. 3), the truthful equilibrium is ensured to be the unique one in the game. Further, the 
rates are designed so that the agents receive their optimal (second-best) payoffs in this 
equilibrium. 


III. Properties of the Allocation Scheme 


The relevance of various concepts in the accounting literature to this cost alloca- 
tion scheme is dealt with in this section. First, note that the allocation of indirect costs 
represents part of an efficient control system since it costlessly guarantees the owner's 
expected profits. In addition, allocations occur in equilibrium to reduce the agents' 
compensation (through the performance evaluation measure) to the optimal levels. 
Equilibrium allocations are thus neutral or sterile from the viewpoint of affecting 
agents' decisions and are a simple, costless way of reminding workers of the existence 
of indirect costs. Allocations in other contingencies then ensure that agents stay on the 
equilibrium path and contribute to the recovery of those costs. Thus, with a mecha- 
nism-design approach, neutrality emerges in equilibrium, and yet allocation plays a 
vital economic role.* 

Now, within the particular cost allocation system described in section II, consider 
the structure of the overhead rates. The overhead rate for each agent decreases with ` 
output in each final budgeting range and yet, to minimize the overhead burden, agents 
prefer to budget the lowest output forecast in each range. Another contradictory 
- feature is that, although the overhead rate structure is symmetric for the agents, they 
are not allocated the same rates in every situation or charged the same amount of fixed 
costs. Given the emphasis on "equity" in the cooperative game literature on allocations, 
the following result is of interest. 


Proposition 5: Assume that the agents have identical preferences and reservation 
utilities and produce products with the same contribution margin. Then, if 
qé=q2, s=1,2, and p£(1—q2)-—p£q£, the divisions will, with positive proba- 
bility (less than 1), be allocated identical overhead rates and will absorb equal 
amounts of indirect costs in equilibrium. 


Thus, even with the symmetry imposed above, the agents may absorb differing 
amounts of overheads. This is because when one division budgets x; and the other x;, 
their managers must be treated asymmetrically; the first is penalized by being asked to 


3 By contrast, earlier research using operations research and cooperative game theory perspectives viewed 
the major role of cost allocations as being neutral; examples include Kaplan and Welam (1974) and Hamlen et al. 
(1977). 
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h see. ds . Figure 3 ; 
. Overhead Allocated to Agent i as a Function of the Initial Budgets, 
Assuming Optimal Second-Round Budgeting and Production 
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produce a higher output (and also by being paid less) than if the other division had also 
budgeted x,. Therefore, equitable allocations can arise, but the seemingly arbitrary 
allocations that owners make may have specific purposes too and may not be replace- 
able by flat fees. 

An allocation is said to be “full” or “tidy” (Demski 1981) when 100 percent of the 
indirect costs are divided between the producing divisions. Since tlie level of costs that 
‘is allocated is an important part of the mechanism, the following result identifying the 
relationship of the final allocations to the initial indirect cost is of interest. 
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Proposition 6: The cost allocation system is ex post tidy. That is, in each state reali- 
zation, the total cost allocated to the producing divisions equals the total 
amount of indirect costs. 


As the allocation system is tidy ex post, it is clearly tidy ex ante (i.e., in expectation 
over the possible state realizations). However, this result holds true only because the 
total amount of indirect costs is fixed and known beforehand. Suppose we vary the 
model to allow for a stochastic indirect cost, with some density f (k) on its possible real- 
izations. Then, assuming that this density is independent of actions taken by the pro- 
ducing departments, let K=E(k), the expected cost, and design the overheads as be- 
fore. The allocation system is then tidy ex ante (because expected cost allocation 

. 2 K-: expected indirect cost). However, it is not tidy ex post, since the actual indirect 
cost would, with probability 1, not equal K.? 

In the context of performance evaluation, the only variable of interest to owners 
and managers is the total amount of fixed costs allocated in any given situation. The 
mechanism in section II can thus be altered to conform to various empirically observed 
allocation systems. For instance, the amount of overhead allocated to each division in 
equilibrium is now based on its share of the total ouput of the firm. The scheme can be 
modified so that the allocation base is instead the relative contribution generated by 
each division toward firm profits. The overhead rate schedule can also be varied, as can 
the nature of the variance allowed between the budgets and actual production. 


IV. Concluding Comments 


This article presents a positive role for indirect cost allocations in motivating man- 
agers to behave in a desired manner that cannot be enforced through simple contracts. 
Of course, cost allocation is not the unique mechanism through which such implemen- 
tation can be effected. Rather, its presence in organizations is shown to be consistent 
with its performing such a role; that is, some allocation schemes appear to be imple- 
mentation mechanisms. This economic function is in line with explanations by practi- 
tioners and accounting textbooks. ‘ l 

The cost allocation mechanism presented in this article implements the desired 
equilibrium uniquely, given the assumed organizational structure. With more complex 
informational structures or a greater number of divisions, the number of unwanted 
equilibria that would arise with second-best contracts would be much higher, making 
implementation more difficult to achieve. Similarly, in the presence of a self-interested 
service department rather than a fixed, common cost, the analyis would be more com- 
plicated because of the resulting three-person subgame. However, if a behavioral as- 
sumption restricted the agents to pure strategies alone, implementation might still be 
feasible in all these settings.’° 

The economic role for indirect cost allocations can be attributed to other account- 
ing systems as well. Rajan (1991) shows that the introduction of accounting reports and 
control systems may be useful in eliminating coordination problems in certain sequen- 


° Such schemes do exist—Fremgen and Liao (1981, 44) note that when predetermined costs are allocated, 
variances from actual costs are not allocated in most cases (31 of 40, or 77.5 percent). 

10 For instance, in the present model, implementation in pure strategies can be achieved by a simple, finite 
game, rather than the continuous message spaces that have been used. 
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tial organizations. These results support the view of Thomas (1977, 13), who notes that 
accounting practices such as transfer pricing and cost allocation attempt the “control 
of subordinates via pseudo income statements." The basic ideas presented here thus 
apply to a wide range of issues and provide a logical progression from the study of 
simple contracts to the study of accounting systems that resolve motivational issues 
-when such contracts fail. l ; 


Appendix A . 
Choice of Parameters in Constructing the Cost-Allocation System 
(F1): Bun U' (Rs UE Ela Den, el 
(F2: 8,U'(R&)(p—6)«D.(xi,0;),. for some R% «Ru 


(F3; G4,U'(Rfp-6)«D,(x;0;) for some Hä R: 
(F4; Ba U'(R2(p—-6)«D.(x»0:) ` 


(61): cat Bu] xulB-2}-R(——) | zHa 


Xhit Xni 


(G2): cur Bi al B- GË «( Xu Ja 


eT 


(G3): Qz t B2 [10-2 al = d =R: 
n Xia X2 


(G4): cart Ba sto x X Ex J] =R2 


(H1): E xualp-8)—- reel BS 
id Xi 














(H2): sata xo B-2)-(R +0) Xa dE 
Xia E Ai 


(H3): qı ETE E: (K- dE 4 Ji 
. XhàtXu 


+(1- JU {a+ Bul xalp- é)— mal II 
Xi-ctXua 


«qiU(Hi)4(1—9:)U(Hi) 


(T1): v«Min(xi-XuXa—Xul 
02): v«b 


` g3): fantan [oe o- c)- SE ) [Peso 
Xa X2 - 


= ) | Pesto 
+X2 











04): fant tn [tvp st 
xi 





542 : EN l The Accounting Review, July 1992 


Appendix B. ` 
Proofs for Propositions 1 through 6 
` Proof of Proposition 1 


Consider the optimization problem for each agent and let xe E represent the Lagrange multipliers on the 
four constraints. For an interior solution to the problem, the following eight first- order conditions must each 
be set equal to zero: 


. Xan pigilfis E Dlx.) Xi Dn Hi DiGG £3) (L1) 
Xii pi(1—qi(p—6)—:(1—4:1)D.(xi5,061) 55(1—4:1)D. (312,01) +A4(1 — Qz) D (x 2.02) (L2) 
Xa! Paqa p—6)—32q2D.(x25,02)-35q1D.(x2,,01) 3402 D (21,02) (L3) 
Xn: pi(1—0:)( p—6)—3;(1—02)D. (322,02) -- 5 (1—9:) Di (x5,61) 4 (1— KH (X22,62) (L4) 
Ru: =p: q+ qi U’ (Ri) -3qu U’ (Ri)- A4q;U' (Ru) (L5) 
Ri: —pi(1—qi)+A.(1—1) U’ (Riz) +A3(1—Gu) U’ (Riz) -4(1— gl LR) (L6) 
Ra: —p2q2+d2q2U’ (Ra)—Asqi U’ (Rar) -4q2U' (Ras) : (L7) 
Raj —P2(1—qz)+A2(1—G2) U’ (R2]—As(1—q1)U' (Rn) +d.(1- @2)U’ (Raz) T (L8) 


Assume for now that the third constraint—the incentive compatibility: (IC) constraint for the low state— 
does not bind De, \3=0); this is later shown to be true. The IC constraint for the high state must then bind 
De, 4420), since otherwise we would be in a first-best setting. Also, from condition (L5), U'(*)»0 and 
pıqı>0 implies that A, 0 De, the first constraint is binding). 


To show that Saz gan and Bass Bai Dividing condition (L3) through by q2{A2+A,) and condition (L4) by 
(1—qa)(A2 34) yields: 


p:(D—c) 


D,(X21,82)= =D,(X22,02) Aaen Kane, 


2 4 


say. Similarly, dividing condition (L7) by q2(\2+A.) and condition (L8) by a =q) +a) yields the equality: 
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ek 
which implies that Ra = Rz; — H;, say. 
To show that H. H, From condition (L6): 


Xi(1—91)- -Xdcqisds s e d 2123,2X. 
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Then, from conditions (L5) and (L6), using the fact that A, A, and q;«q;, 
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To show that xix xix: Dividing condition (L1) by q, and condition (L2) by (1- qi) yields the following 
equality: 








A D.(xu,0:)—-À "t D.(x1,02) 53 D. (2,01) 4 SE D. (x12, 01). (L9) - 


qi =q: 
Now, suppose xi, 7X;;—X;, say. Condition (L9) would then simplify to: 
1— : 1- 
Ae D, (1,63) = M E p,(x, 0, 2.25, 
qi =q: q 1- 
which is impossible since q.<q,. Therefore, Xu *Xu. 





To show that xi, « xi: Suppose conversely that x1,» x1;. Rewrite condition (L9) as follows: 
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The left-hand side of this expression exceeds 1. Since x, » x1, the denominator of the right-hand side is posi- 
tive. Therefore, the numerator must also be positive and exceed the denominator in magnitude, i.e., 





s i 
ED, (x,,6,)- Denel Dal X11,91)—De(%1261) 

qı 1-q 

> D. (3,62) - D. (:5,0:) » D, (11,01) Den fl [since q;«q:] 
> D.( X11, 01) — D.{X11,42) € Di(x15,0,) - D. (12,01). 


However, because Das(X,01)>D,.(x,2) Vx, 
Xn>Xn>D, (3,01) - D. -(X11,62)> D, (15,01) — D. Dx 


which contradicts the above inequality. Therefore, x, « xz. 

With xi, «xi; and Ry, Bu, the proof strategy in steps 3 and 4 of Proposition 1 in Ma et al. (1988) can s 
adapted to first show that x;(p—6)—Ra»a:[xu(p—6)—Ru]-- (1—q:)[xo(B—6)— Bal and then to verify that 
the third constraint indeed does not bind. Finally, analysis of the second-order conditions reveals that the 
Hessian matrix of the Lagrangian is negative definite, that is, the identified solution is a strict relative maxi- 
mum point. 


Proof of Proposition 2 


"D is sufficient to show that no interior solution to the optimization problem above d is characterized by 
Zus Kuss En, Say, and x1, =X2=X2, say. But suppose such a solution does exist. Conditions (L1) and (L2) can 
then be manipulated to yield: 
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which cannot hold unless \3=0. But 23,2023, sf De, the participation constraints bind); further, 
Has Ru, say, and Ra z Hz H, say. But then, U(Bi) - D(xi,9;) 2 U(Ri) - D(xi,0;) Des U(F;) - D(x5,0;) 
leads to a violation of the fourth constraint, thus: completing: the proof, ` 


Proof of Proposition 3 ` 


This follows since Ru>Ri and xi, € xi; together imply that U(Hi:) -D(x1,,0,) 2 U(R;) - D(x5,0:) (from 
cond. [C3]) and U(Ri,)—D(x11,42)> U(;) — D(x5,0:) (from cond. [C4]. Further, from conditions (C3) and 
(C4), both agents are better off than if they were honest. 


Proof of Lemma 1 


Suppose the agent budgets x, initially and must now resubmit in IN, x1; +v] (an analogous proof holds if 
the agent were asked to resubmit in [xiz,312- v] instead). The agent has to budget &€ [1,311 +v] and, to 
avoid being penalized, produce X €[xi,, x14 +v] to maximize: 


fante |so-o-( R Jane 
Xhtx 


The agent must choose x to minimize e the overhead allocation and clearly will budget x;,. The allocation is 


therefore: 
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say. At the production stage, the agent then produces £€[xi,xi-v] to maximize: h(%):=Ufon 
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t 8u[X(p—c)—-N]] - D(2,0). Now, 


h'(xui)2U' en Bu D (B8) -NIBu(B—8) - D Quas 8). 
-U'(Bu)Bu(p—6)—D.(xi,0) (from cond. [G1]). 


Condition (F1) indicates that, for 6=62, this expression is strictly negative. If 0:0,, then, since D.(xi,,0;) 
<D,{x11,6;), the expression is again negative. Either way, h"(X)-:U"(*)(p—€c)? —D..(£,0) 029 h' (f) is 
negative everywhere in the interval Ian, zu +v] for 6=0, or 0;:» h(X) is maximized by producing xı. 


Proof of Lemma 2 
Similar to the above, using conditions (F3), (F4), (G4), and (H2). 


Proof of Proposition 4 


From Lemmas 1 and 2, it is sufficient to show that the unique equilibrium involves initial budgets being 
submitted honestly. Throughout this proof, which comprises six steps, the possibility of agents producing 
outputs outside their final budgeting ranges is ignored, because of the attendant penalty. For convenience, 
denote manager A as A1 (A2) when the process is in state 0? (04) and likewise for B. 


` Step 1. Suppose A1’s strategies are restricted to budgeting x; and refusing (i.e., leaving the firm) and A2's 
to budgeting x,, budgeting x; and refusing. Then, budgeting x? is a best response for B2 if (and only if) A is 
truthful (i.e., A1 budgets x, and AZ; x2). 

` For the given set of strategies for A, B2 is indifferent between budgeting x? and x? only when A is truthful; 
B2 strictly prefers x? in all other cases. Now, when A is honest, x7 is weakly preferred to refusing (from cond. 
[C4}); also, step 2 of this proof shows that it dominates any higher budget. Further, it can be shown with con- 
dition (H3) that B2 prefers x? to budgeting in [x?,x?+v"]. Thus, budgeting x? is a best response if (and only if) 
Ai is truthful. 


Step 2. There is no equilibrium in which A2 or B2 sebat a budget in [xc kt A budget of x; leads to 
the same feasible production set as one in [x2, x2 v], Le, [x2,x2-- v]. Further, as: 


“Kx Kx and K+4)x 
Xio+x sii Xda +X 


are increasing in x, a budget of x; yields a lower overhead allocation and thus higher payoffs [for the same dis- 
utility) as one in ([x2,xa- v], DS of the other agent's strategy. Thus, x, dominates any Budget in 
[X2,X2+Vv]. 





Step 3. There is no equilibrium in which A1 or B1 submits a budget in [x2,x.+v]. Any manager, say A1, 
who submits such a budget must budget (and produce) x4. The utility for this is at most U(R;) —D(x;,0,) « U^ 
(from conds. [G3], [G4], and [C3]). Budgeting in [x4, x2 t v^] is thus dominated by “refusing,” which guaran- 
tees U^, and so cannot occur in equilibrium. 


Step 4. There is no equilibrium in which Alor A2 submits a budget i in ees) Suppose not, that is, 
. Suppose it is a best response for A1 or A2 to submit x#+ e, e >0. Suppose this manager must then resubmit in 
Ia, äh teil (an analogous proof holds for the other case). The manager will budget x4, for an allocation of: 


" E gl 
xh, E 
xh txt 


and then produce some x*€[x&,xf,-- v^]. But if the agent were to budget x/+ instead, 0<p<e, a final 
budget of xf, would give a lower allocation of: 


? ( K—-b^- gl 
Xhl-—————1. 
xh xh 
Producing x* would then give greater utility, wu is contradictory. As e was chosen arbitrarily, the proof is 
complete. 


` Step 5. There is no equilibrium in which B2 never budgets x7. Suppose not. From steps 2 and 3 and by 
hypothesis, B's equilibrium strategies are restricted to refusing or budgeting in the range [x?, x? 4- v^]. For any 
Strategy that B chooses from these possibilities, A1 strictly prefers an initial budget of x{ + v^ rather than x4. 
From conditions (G1) and (C1) through (C3), A1 also strictly prefers this to refusing. A1's equilibrium response 
must thus involve choosing a budget from [x?,x?4- v^], contradicting step 4. 
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Step 8. The unique equilibrium in the game involves the submission of truthful initial budgets. From step 
5, any equilibrium must involve B2's choosing x7; from steps 2 through 4, it must involve A's choosing from 
the strategy set named in step 1. Thus, from step 1, A must be honest in equilibrium. Suppose then that this is 
the case. As a best response, B1 is indifferent between budgeting x? and refusing; B2 is indifferent between 
budgeting x? and x? and (possibly) refusing. But, symmetrically, if B chose from among these strategies, A2 
would budget x? only if B were honest. The unique equilibrium thus involves both players’ budgeting hon- 
estly. 


Proof of Proposition 5 


The stated conditions ensure that the agents receive identical incentive schemes. Then, whenever the 
fixed resource has the same productivity in both divisions (an event with probability p$q$-- p2(1— 2)» 0), 
the results follow. 


Prcof of Proposition 6 


Given that both agents budget truthfully, the result follows from analysis (using table 1) of the total cost 
allocated in each of the four possible state realizations. 
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SYNOPSIS AND INTRODUCTION: This research examines the informa- 
tion content of the bank earnings components entitled "Securities Trans- 
actions Gains and Losses" (STGL). STGL reflect the accounting gain or 
loss that arises when a bank sells an investment security at a price different 
from the book value. Institutional as well as anecdotal evidence suggests 
that investors may price STGL differently from the operating earnings com- 
ponent entitled "Income before Securities Transactions" (IBST). For exam- 
ple, prior to 1983, bank regulators viewed the IBST and STGL components 
as reflecting unique aspects of bank activities and, therefore, required that 
total bank earnings be disaggregated into IBST and STGL components 
(SEC 1983). In addition, because of investment market volatility and the 
discretionary nature of investment securities sales, STGL may convey lim- 
ited information about current changes in bank value (Linden 1990). 
Indeed, with banks, security analysts often focus on IBST (Barth et al. 
1990), and managers have been accused of selectively selling appreciated 
investment securities to increase reported levels of accounting earnings 
(Berton 1991; Wyatt 1991). 

Research by Barth et al. (1990) has assessed the relative ability of the 
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IBST and STGL income components to explain cross-sectional variation in 
annual common stock prices. They predicted, for many of the reasons cited 
above, that the STGL earnings/security price multiple should be less than 
the multiple assigned to the IBST component. Their results confirm this 
prediction: IBST played an important role in explaining bank stock prices, 
but the earnings/security price multiple assigned to STGL did not differ sig- 
nificantly from zero. 

l There are several reasons why STGL might not have exhibited infor- 

. mation content in this research. First, as Barth et al. suggest, the 
incremental information content of the STGL component may have been 

. diminished because STGL appear to be realized to smooth income. In this 
situation, STGL are likely to provide little incremental information about 
changes in bank equity values. Second, Barth et al. measure stock returns 
over a 12-month interval corresponding to the bank's fiscal year. When 
returns are measured over such a long period, the likelihood increases that 
information unrelated to earnings will also be reflected in equity prices, 
thereby (potentially reducing the ability of earnings to explain security 
returns. Third, significant tax-related, cross-sectional differences may exist 
in the STGL earnings component/security price relationship, and these are 
"averaged away” when one overall earnings/security price coefficient is 
estimated. For example, Scholes et al. (1990) suggest that STGL may be 
realized to minimize taxes. Based on this tax-planning scenario (described 
in section |), security transaction losses (gains) for tax-paying (non-tax- 
paying) banks are predicted to be negatively (positively) related to bank 
equity values. 

The objective of this study is to assess whether the STGL earnings 
component is priced by investors in a manner consistent with this tax- 
planning rationale. Empirical tests measure the market reaction to IBST and 
STGL earnings information over the two-day interval consisting of the day 
before and day of the preliminary quarterly earnings release, and the results 
provide evidence that STGL are priced by investors in a manner consistent 
with the tax-planning hypothesis. However, these results appear to hold 
only in the first three quarters of the fiscal year. In the fourth quarter, there 
is no evidence that the STGL component is priced by bank investors. These 
fourth-quarter results are consistent with an increase in earnings-manage- 
ment activity related to STGL near the fiscal year-end 


Key Words: /nformation content, Earnings. components” Security prices, 
Banking industry. 


Data Availability: A /ist of the sample firms and a copy of all data not 
subject to commercial licensing restrictions are available 
upon request. 


HE remainder of the article is organized as follows. Section I describes the poten- 

tial information conveyed by the STGL earnings component. The research design 

is presented in section II. Section III describes the sample of banks and provides 
descriptive data on their tax-planning and earnings-management activities. Section IV 
presents the results. Section V provides concluding remarks. 
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I. Information Conveyed by Securities Transactions Gains and Losses 


The information conveyed by the STGL earnings component may be varied. In gen- 
eral, realized STGL might convey information about unrealized changes in the market 
value of the current portfolio of investment securities.’ This information will be price- 
relevant if realized changes in the value of recently sold investment securities provide 
unexpected information about either current or future investment returns. In this 
setting, unexpected STGL are predicted to be positively related to bank equity values. 

In addition to this general role in valuation, other economic incentives for realizing 
STGL might provide different information to bank investors. These incentives are sum- 
marized in figure 1, and arise because investment securities are accounted for under an 
historical cost method. Within this method, realized gains and losses are normally re- 
ported as STGL at the time of investment securities sales. Unrealized gains and losses 
are not recorded in financial statements under this technique. Thus, bank managers 
can influence the reported level of accounting earnings by managing the timing of in- 
vestment securities sales. 

In general, to maximize the future yield on the investment portfolio, banks may 
have the incentive to sell the lowest-yielding investment securities whenever liquidity 
needs arise. However, because the level and volatility of corporate and taxable income 
are affected by the magnitude of the gain or loss recognized at the time of investment 
securities sales, bank managers may also have incentives to manage the sale of invest- 
ment securities to minimize taxes or manage earnings. 


Tax Planning 


For banks and other financial institutions, STGL give ríse to ordinary income or 
loss rather than capital gain or loss. This tax feature creates the ability to minimize 
taxes through discretionary timing of investment securities sales because capital losses 
may offset only capital gains, but ordinary losses can be deducted from the normally 
larger figure for ordinary taxable income. The exact nature of this tax-planning strategy 
will depend on the tax-paying status of a bank.? For tax-paying banks, the optimal strat- 
egy is to sell investment securities that result in losses immediately and to defer indefi- 
nitely sale of investment securities that result in gains. The opposite is true for non-tax- 
paying banks; banks with carryforward benefits from an unexpired net operating loss 
(NOL) or investment tax credit (ITC) should accelerate (defer) recognition of security 
transaction gains (losses). 

These STGL realization strategies are optimal (assuming nonincreasing future tax 
rates) because they minimize the present value of tax obligations for tax-paying and 
non-tax-paying banks.? Thus, because tax-paying (non-tax-paying) banks have an eco- 
nomic incentive to realize securities transactions losses (gains), these types of invest- 


1 Unrealized changes in the market value of investment securities are required to be disclosed as supple- 
mental items in a bank's annual report. However, because a bank's annual report may be released several days 
(or even several fiscal quarters) after the current quarterly earnings announcement, it is possible that investors 
will use the STGL earnings information to make a preliminary (but noisy) estimate of unrealized gains or losses. 

? See Scholes et al. (1990) and Constantinides and Ingersoll (1984) for a detailed description of the tax- 
planning issues that may affect a bank's timing of investment securities sales. 

* More specifically, banks can increase the present value of future cash flows by realizing gains in periods 
when they do not have to pay taxes on taxable income. In addition, the total (i.e., current and future) tax pay- 
ments for non-tax-paying banks is reduced if carryforward benefits would have expired without current recog- 
nition of securities transaction gains. Finally, the recognition of ordinary tax losses by tax-paying banks gives 
rise to an immediate tax deduction, thereby deferring tax payments from current to future periods. 


Figure 1 
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Information Provided by STGL 


Incentives for Nature of Effect on 
Realizing STGL Information Bank Value 
Cash generation Investment Gains increase and losses 
(i.e., to meet liquidity performance decrease value 


needs) 


Tax planning 


Income smoothing 


Regulatory capital 
planning 


Tax savings from 
investment securities 
sales 


Provides little 
information beyond 
that provided by 
IBST 


Regulatory cost 
savings from 


Gains for non-tax-paying 
banks and losses for tax- 
paying banks increase 
value (other STGL will 
not result in tax savings) 


Gains decrease and losses 
increase value by 
potentially confirming the 
opposite-signed IBST 
component 


Gains for low- 
capitalization banks 
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discretionary increase value (other 
investment securities STGL cannot be used in 
sales this manner) 


Note: STGL=Securities Transaction Gains or Losses; IBST = Income before Securities Transactions. 


ment securities sales should provide good news about future bank value. That is, in 
these tax settings, transaction losses (gains) should be negatively (positively) related to 
bank equity values. 

The primary objective of this research is to assess whether the STGL earnings com- 
ponent is associated with security returns once the cross-sectional differences pre- 
dicted by the tax-planning rationale are incorporated into the research design. Our 
primary tax-planning hypothesis, stated in the null form, is: 


H1: The incremental information content of the STGL income component does not 
vary with type of realization (i.e., gain or loss) or with the bank's tax position. 


Earnings Management 


Barth et al. (1990) and Moyer (1990) describe a second set of incentives for realizing 
STGL. They suggest management may realize STGL to (1) smooth (i.e., reduce the vola- 
tility in) the reported level of accounting earnings or (2) alter the current level of regula- 
tory capital. STGL could be used to smooth income if investment securities sales are 
timed so that, whenever the change in IBST is relatively high (low), the reported level of 
STGL is relatively low (high). With respect to regulatory capital planning, banks are re- 
quired to maintain a minimum ratio of primary capital (which is roughly equal to total 
shareholders’ equity plus loan loss reserves) to adjusted gross assets (total assets plus 
loan lass reserves). When banks realize STGL on their books, they alter the level of their 
regulatory capital (i.e., gains increase regulatory capital; losses decrease it). Thus, when 
the regulatory capital ratio is near its nominal minimum of 5 to 5.5 percent, a bank may 
have the incentive to accelerate (defer) recognition of securities transaction gains 
(losses) to avoid additional regulatory costs. Note that, for low-capitalization banks, this 
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feature of the reporting environment may provide a disincentive for tax-paying banks to 
recognize security transactions losses. 

STGL that result from earnings-management incentives are likely to convey differ- 
ent information about bank values, relative to STGL realized for tax-planning purposes. ` 
Barth et al. suggest that when investment securities sales are used to smooth earnings, 
STGL will likely have a negative (and possibly insignificant) relationship with bank 
equity values. In this context, investors will use STGL data primarily to confirm the 
information provided by the opposite-signed IBST earnings component (i.e., STGL may 
provide little information beyond that provided by IBST). In contrast, when STGL are 
used to increase regulatory capital, the regulatory costs of low-capitalization banks 
should decrease. In this situation, security transaction gains should be positively 
related to bank equity values. These earnings-management issues will be explored 
further as we design and interpret tests of the tax-planning hypothesis. 


II. Research Design 
Empirical Models 


The following empirical models provide evidence on the effects of tax-planning in- 
centives on the information content of the STGL earnings component. 


AR,;=bo+b; UIBST,;+ b; USTGL, Le (1) 
AR, =0Co +C: UIBST, + C2.Dre $ USTGL, + €3 Dr; . USTGL, +6, Dez er $ USTGL, +e, (2) 
where: 


AR,=two-day abnormal return for bank i cumulated over the day before 
and day of the relevant quarterly earnings announcement in The 
Wall Street Journal, 
UIBST,=unexpected quarterly IBST for bank i, which is defined during the 
announcement quarter q as [IBST — E(IBST,,)]/MV., 
USTGL, unexpected quarterly STGL for bank i, which is defined during the 
announcement quarter q as [STGL,,—E(STGL,,)]/MV., 

MV,- market value of equity for bank i on the day prior to the AR, 
cumulation period, 

E(+)=the market's earnings expectation immediately prior to the earnings 
release. Specification of the expectations for each earnings compo- 
nent are discussed later in this section. 

Dre; D T,L* 
and Dy; c; — dummy variables that classify each sample observation into one of 
three categories; 

Dre equals 1 if a non-tax-paying bank receives a tax advantage (T) by 
recognizing a security transaction gain (G) during quarter q; other- 
wise, it equals 0;* 


* Banks' tax status was determined on the basis of data in tax footnotes in the most recent annual reports. 
The majority of this data was provided by Scholes et al. (1990), and our classification is similar to theirs. If a 
bank reported a NOL or ITC carryforward benefit during the current fiscal year, it was classified as non-tax- 
paying. Allother banks were classified as tax-paying. If tax footnote data were unavailable (« 10 observations], 
then we assumed, like Scholes et al. (1990), that the bank was a tax-paying bank. 
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Dr: equals 1 if a tax-paying bank receives a tax advantage (T) by 
recognizing a security transaction loss (L) during quarter q; other- 
wise, it equals 0; 
Dee equals 1 if a bank receives no tax advantage (NT) from recognizing 
either a security transaction gain (G) or security transaction loss (L) 
during quarter q; otherwise, it equals 0; 
e, isa regression residual assumed to be distributed i.i.d. normal; 
bo,co are estimates of the mean abnormal return in the announcement 
period in absence of an information release; and 
b:,b2,C:,C2,C3,C, are the earnings response coefficients for the respective income 
components that, in cross-section, reflect the average incremental 
effect on abnormal returns due to the release of the component 
information. 


Regression estimates of equation (1) provide benchmark evidence on the market re- 
action to bank earnings components, and, as in Barth et al. (1990), this can be used to 
determine if the IBST and STGL earnings components are priced differently by inves- 
tors. Within this formulation, we expect the coefficient b, on UIBST to be positive 
because, as indicated by prior research, past levels of operating earnings provide infor- 
mation about a firm's ability to generate future operating earnings (and, hence, cash 
flows). In equation (1), no prediction can be made about the sign of b; because the 
USTGL variable might be either positively or negatively related to bank equity values, 
depending on the firm's economic context (e.g., recall the tax-planning incentives in 
figure 1). 
` With respect to the primary research hypothesis, equation (2) is designed to assess 
whether cross-sectional differences arise in the incremental information content of the 
STGL earnings component in conformance with the tax-planning rationale. Dummy 
variables are used in equation (2) to segregate STGL transactions that are incurred to 
minimize taxes from those incurred for other purposes. The tax-motivated transactions 
are identified by two different variables in equation (2). The first—the Dr ṣo variable— 
identifies transactions that are expected to be positively associated with bank equity 
values De, security transaction gains for non-tax-paying banks). The second—the Dr, 
variable—is expected to exhibit a negative relationship with bank equity values because 
it identifies security transaction losses for tax-paying banks. The last dummy variable— 
Dyr,c;—identifies STGL that are realized for non-tax reasons. 

Three sets of statistical tests will be used to provide evidence related to the tax- 
planning hypothesis. First, an incremental F-test will be used to assess whether the ex- 
planatory power (i.e., the R?) of equation (2) is greater than that of equation (1). A statis- 
tically significant change in model R?s indicates that the STGL earnings component is 
priced differently by investors, depending on the tax effect of STGL realizations. 
Second, t-tests will be used to assess whether the sign and statistical significance of 
each regression coefficient arise in a manner consistent with the tax-planning rationale 
(i.e., c; should be 0 and c; should be <0). Note that in equation (2) the c; coefficient on 
UIBST is still expected to be positive. STGL associated with c, do not arise for tax-moti- 
vated reasons, but might be positively related to abnormal returns if they were realized 
as a result of investment portfolio liquidity transactions (see fig. 1). Finally, if the STGL 
realized for tax-minimization purposes provide information distinctly different from 
that of other STGL, then we might expect the coefficients on the tax-savings variables 
De, c; and c3) to be significantly different from the coefficient on the non-tax-related 





D 
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variable (i.e., c4). Thus, the final set of statistical tests related to the tax-planning 
hypothesis will test the null hypotheses that c;—c, and c3=Cc4. 


Measurement of Variables 


Abnormal Returns and Earnings Data. Abnormal returns are estimated by deduct- 
ing a benchmark return from the realized return in the period examined. To remove 
market wide effects on security returns, the benchmark return is calculated with the 
parameter estimates from a single (value-weighted) index market model regression esti- 
mated over a 200-day period centered on the earnings release date. These estimates are 
then combined with the observed value-weighted market return in the earnings release 
period to yield the benchmark return. Realized earnings components are obtained 
from the COMPUSTAT bank file. These amounts were verified against the actual earn- 
ings numbers reported in the Value Line Investment Survey and The Wall Street Journal. 
Discrepancies were found in 47 cases, but inferences did not change when these obser- 
vations were deleted. 

IBST and STGL Earnings Expectations. Analysts' earnings forecasts provided by 
the Value Line Investment Survey are used to formulate the market's expectation for 
IBST.5 Brown et al. (1987a, 1987b) show that analyst forecasts are superior to time- 
series forecasts of quarterly earnings expectations. A different expectation model must 
be used for STGL because analysts do not normally provide forecasts of STGL. This 
may be because market participants (including analysts) find it difficult to anticipate 
accurately the amount of STGL to be reported by a bank in any given quarter. Thus, a 
reasonable assumption may be that the market has no expectation about the amount of 
STGL to be reported in any given bank quarter. Indeed, excerpts found in Value Line 
reports highlight the relative uncertainty associated with the STGL earnings compo- 
nent. Thus, like Barth et al., we use a zero-expectation model for STGL.7 


III. Sample and Descriptive Data 
Sample 


The empirical tests of the tax-planning hypothesis are conducted at quarterly earn- 
ings announcement dates throughout the period 1980-85. Each of the 47 banks that 
issued the 745 quarterly earnings announcements included in the sample met the fol- 
lowing requirements for data availability: (1) financial statement data on the COMPU- 


$ The primary inferences from our research remain unchanged when abnormal returns were measured 
with: (1) a two-index market model that controls for interest rate changes as well as for marketwide returns, (2) a 
single-index market model that employs an equally weighted rather than value-weighted index, and (3) a bench- 
mark based on mean-adjusted returns. 

6 It should be noted that Value Line provided forecasts only of IBST prior to 1983. Then, as a consequence 
of the 1983 change in format for income statement reporting (described in fn. 8), Value Line began to provide 
forecasts of total bank net income primarily. This could be an important distinction. However, because we 
assume that STGL are expected to be zero in any given quarter, the Value Line forecasts of either net income or 
IBST were used interchangeably throughout our sample period. 

? Consider, e.g., the following quotes from Value Line reports: (1) there is “no way to forecast the results of 
securities transactions . . ." (PNC Financial, April 1983) and (2) “volatile components of non-interest income 
such as bond trading profits are just as likely to go up next quarter as they were down last quarter" (Mercantile 
Texas, October 1985). To assess whether a more accurate market expectation for STGL could be based on the 
economic conditions faced by a bank in a particular quarter, we developed a regression model for predicting 
STGL similar to that employed in Moyer (1990). Forecasts from the zero-expectation model were found to be 
marginally superior to those of this regression model. See Warfield (1989) for details. 
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Table 1 
Sample Selection 











Banks Bank Quarters 

Banks with relevant data available on 
1986 quarterly COMPUSTAT tape during 
the sample period, 1980-85 132 3,168 
‘Less: Banks with missing daily returns on 

relevant CRSP tapes <22> <528> 
Less: Banks without Value Line forecasts for at least 

four consecutive quarters <63> <1,512> 
Usable observations from public sources 47 1,128 
Less: Observations for which earnings component 

detail was unavailable at the preliminary earnings 

announcement date | «375» 
Less: Influential observations with a confounding event 

at the earnings announcement date «8» 
Final number of sample observations 745 





STAT bank tape from 1979 to 1985, (2) daily security returns on either the CRSP or 
NASDAQ return files for the 200 days surrounding the earnings release dates during 
1980-85, (3) Value Line earnings forecasts for at least four consecutive quarters during 
the test period, 1980—85. 

These sampling criteria yielded an initial sample of 1,128 quarterly earnings an- 
nouncements. From this total, 375 announcements were deleted because STGL data 
were not provided in preliminary earnings releases during the 1983-85 period? We 
arrive at the final sample (745 observations) after deleting eight observations that (1) 
were identified as "influential" according to the influence diagnostics of Belsley et al. 
(1980), and (2) had confounding events (e.g., changes in capital structure) announced 
during the event period. These deletions were made to ensure that the regression re- 
sults would not be unduly influenced by confounding events. Table 1 provides a sum- 
mary of the sample selection criteria. 


Descriptive Statistics: Tax Planning 


Panel A of table 2 contains descriptive statistics for the abnormal returns (AH) and 
unexpected earnings (UIBST and USTGL) variables for the full sample of 745 observa- 


8 Prior to 1983, details about the IBST and STGL components were automatically disclosed in preliminary 
earnings releases because banks were required to prepare a “two-step” income statement in which total bank 
income was explicitly disaggregated into IBST and STGL. Since 1983, the Securities and Exchange Commis- 
sion has required banks to prepare a more traditional “one-step” income statement, and component details are 
no longer a required disclosure at the time of the preliminary earnings release. Thus, during the 1983-85 
period, we verified that component information was available at the time of each earnings release in our 
sample by examining actual bank news releases or data disclosed in either The Wall Street Journal or the 
PRNEWS file in the NEXIS service. 
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tions. The means for UIBST and USTGL are both negative. For the UIBST variable, this 
suggests that, on average, analysts are optimistic in their earnings projections, which is 
consistent with findings of prior research (see, e.g., Brown et al. 1987a). For the USTGL 

- variable, the negative mean appears to be caused by some very large security transac- 
tion losses for tax-paying banks (see panel B of table 2). This is preliminary evidence 
consistent with the tax-planning rationale.? 

Further evidence on the use of STGL for tax-planning purposes is provided in 
panels B, C, and D of table 2. These panels show the distributions of, and pairwise cor- 
relations between, the AR, UIBST, and USTGL variables conditional on the tax incentive 
classifications used in equation (2). There are 341 sample observations for tax-paying 
banks with security transaction losses, and 96 observations associated with non-tax- 
paying banks with security transaction gains. The remaining 308 observations are for 
banks that receive no tax advantage from realizing STGL. This latter group can be fur- 
ther subdivided into 65 (243) observations for non-tax-paying (tax-paying) banks recog- 
nizing security transaction losses (gains). 

The number of observations within the tax status categories are consistent with the 
tax-planning rationale. Tax-paying banks recognized more security transaction losses 
(341) than gains (243). Correspondingly, non-tax-paying banks recognized more security 
transaction gains (96) than losses (65). Additional evidence of preliminary support for 
the tax-planning hypothesis is found by comparing the average gain and loss values of 
the USTGL realized by tax-paying and non-tax-paying banks. The mean USTGL loss for 
tax-paying banks of — 0.0056 is larger in absolute magnitude than the average USTGL 
loss of —0.0030 (not reported in table 2) for non-tax-paying banks. Thus, banks which 
receive a tax advantage from loss realization realize larger losses than banks that 

` received no such advantage. Similarly, the average USTGL gain for non-tax-paying 
banks of 0.0026 is larger than the USTGL gain of 0.0019 (not reported in table 2) for tax- 
paying banks, thereby documenting that banks realize larger gains when taxes are not 
paid. 

Finally, pairwise correlations between AR and either UIBST or USTGL also yield 
expected results. In each instance of a significant correlation between an unexpected 
earnings variable and abnormal returns, the correlation statistic exhibits the predicted 
sign (see table 2). These results, especially the negative and significant correlation be- 
tween AR and USTGL for tax-paying banks with security transaction losses, provide the 
final evidence in table 2 consistent with the tax-planning rationale. 


Descriptive Statistics: Earnings Management 


Although the primary tests in this study assess the implications of tax planning for 
the information conveyed by STGL, prior research suggests that earnings-management 
incentives also exist and may confound these results. In this section, we provide evi- 


? It also should be noted that the distribution of the unexpected earnings variables are negatively skewed 
with minimum values 19 to 27 standard deviations below their sample means (see panel A of table 2). To assess 
the sensitivity of our results to these extreme observations, we reestimated each of the regression models in 
table 3 after truncating extreme UIBST and USTGL observations to values five standard deviations from their 
sample means. To diminish the effects of outlier observations, we calculated each sample standard deviation 
after deleting the first and 99th percentiles of the variable distributions. Inferences related to our primary 
research hypotheses remained unchanged following these procedures. 
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dence on the relevance of these factors for the tests of the tax-planning hypothesis re- 
. ported in section IV. 

Income Smoothing. Barth et al. (1990) show that bank managers realize STGL to re- 
duce the volatility in (i.e., smooth) annual earning levels. In particular, they document 
this behavior by comparing annual median changes in IBST with annual median levels 
of STGL. For 76 percent of their sample years, when the annual median change in IBST 
was above (below) its overall median, the median level of STGL was below (above) its 
overall median. In addition, they show that the correlation between the median yearly 
percentage change in IBST and the annual median level of STGL (scaled by IBST) is 
—0.40, which is significant at the 5 percent level. In contrast, bank managers in our 
sample appear less likely to use STGL to offset unusual changes in quarterly levels of 
IBST. For example, when the quarterly median change in IBST was above (below) its 
overall median for the 1980-85 sample period, the quarterly median level of STGL was 
below (above) its overall median 68 percent of the time. In addition, the correlation be- 
tween the quarterly median change in IBST and the quarterly median level of STGL 
(both scaled by price) is — 0.26. This correlation is not significant at traditional levels. 

These weaker test results are not completely unexpected because, although banks 
can manage earnings by manipulating STGL, a different accounting adjustment—the 
loan loss provision—is probably a better smoothing device 19 The loan loss provision 
(LLP) possesses three properties relative to STGL that make it especially appropriate for 
purposes of earnings management. First, its magnitude is typically much larger than 
the reported level of STGL. For example, in our sample, the average LLP is 7.2 times 
than the average absolute value of STGL. Second, there is a large discretionary com- 
ponent to LLPs (Beaver et al. 1989; Moyer 1990), just as there is for STGL. Third, a 
change in the LLP accrual adjustment has no direct effect on future bank cash flows, 
whereas a sale of investment securities may result in foregone future investment re- 
turns (Moyer 1990). Given these reasons, banks may be more likely to use LLPs to 
smooth earnings throughout the fiscal year and to use STGL only for marginal adjust- 
ments near the fiscal year-end. Therefore, we hypothesize that STGL-related smoothing 
behavior will be more prevalent during the fourth quarter than during the prior 
quarters in the fiscal year. 

Evidence consistent with this hypothesis is provided by our sample of firms. During 
the fourth quarter, 100 percent of the median reported levels of STGL were above 
(below) their overall median when the corresponding median change in IBST was 
below (above) its overall median. In contrast, the median behavior of the IBST and 

'STGL variables during the first three fiscal quarters was consistent with the smoothing 

hypothesis only 56 percent of the time. In addition, the correlation between individual 
firm-quarter changes in IBST and individual firm-quarter levels of STGL (both scaled 
by price) is seven times greater in the fourth quarter (—0.14; p « 0.10) than in the prior 
fiscal quarters (—0.02; p» 0.10). Thus, for our sample, it appears that STGL are most 
likely to be used to smooth earnings near the fiscal year-end." 

Regulatory Capital Planning. A second earnings-management incentive can arise 
from potential effects of regulatory capital planning associated with STGL realization. 


10 See Worthy (1984, 52-53) for anecdotal evidence from the early 1980s that banks often smooth earnings 

by making adjustments to their loan loss provisions. 
. !! Statistics were also calculated to assess the degree of income smoothing with LLPs. For 83 percent of the 
fiscal quarters, the median change in LLPs was found to be above (below) their overall median when the cor- 
responding median quarterly change in IBST before deducting LLPs was below (above) its overall median. In 
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Moyer (1990) shows that, in general, other accounting adjustments (e.g., LLPs) are 
better mechanisms for regulatory capital planning." Yet, as in income smoothing, it 
may be that certain banks will use STGL realizations as a cost-effective mechanism for 
managing regulatory capital in selected time periods. That is, on the margin, only low- 
capitalization banks (e.g., banks with ratios below their regulatory minimum) may be 
likely to accelerate (defer) recognition of securities transactions gains (losses). In addi- 
tion, these adjustments may be cost-effective only in the fourth quarter, when other, 
less costly accounting adjustments, like LLPs, have already been made. 

Evidence from our sample supports this hypothesis. The average fourth quarter 
gain (scaled by price) recognized by low-capitalization banks is 1.85 times larger than 
the average gain recognized in the prior three quarters. In addition, the average fourth- 
quarter loss recognized by low-capitalization banks is only 42 percent of the average 
loss recognized in the first three fiscal quarters. No such difference is found for high- 
capitalization banks (i.e., banks with ratios above their regulatory minimum) or in other 
fiscal quarters. Thus, when regulatory capital is low, banks may have an additional in- 
centive to manage the timing of investment securities sales. However, this incentive ap- 
pears to be most prevalent in the fourth fiscal quarter. 

Implications for Research Design. The evidence suggests that our tests of the tax- 
planning hypothesis are most likely to be confounded by STGL-related earnings-man- 
agement activities during the fourth quarter of the fiscal year. For this reason, we also 
estimate equations (1) and (2) after segregating fourth-quarter earnings releases from 
the prior three quarters to determine if the USTGL /security price relationship will dif- 
fer between the fourth and other fiscal quarters. Note that this segregation of sample ob- 
servations will be useful in designing “cleaner” tests of our tax-planning hypothesis 
only if banks do not undertake tax-planning activities exclusively in the fourth fiscal 
quarter. Fortunately, investment market volatility is likely to induce bank managers to 
sell investment securities throughout the fiscal year because tax advantages may 
disappear as securities' values change.'? 


IV. Results 
Regression Results on the Full Sample 


Table 3 presents the results from estimating equations (1) and (2) with all 745 bank 
quarter observations. The results for equation (1) provide the first evidence of the infor- 





addition, the correlation between the median quarterly change in IBST (before LLPs) and the median quarterly 
change in LLPs (both scaled by price) is quite large (—0.85) and is statistically significant at the 0.001 level. 
Finally, no difference in LLP-related smoothing behavior is found between the fourth and prior three fiscal 
quarters. These statistics provide further evidence that banks are more likely to use LLPs to smooth earnings 
and that this behavior occurs throughout the fiscal year. 

2 E.g., Moyer (1990) provides evidence that, on average, annual LLP adjustments had a much larger effect 
on bank regulatory capital ratios in the 1981-86 period than did STGL. In addition, unexpected LLP were sig- 
nificantly associated with the level of regulatory capital whether banks were close to their capital minimum or 
not. In contrast, STGL were associated with the level of regulatory capital only for selected time periods or 
banks (e.g., banks with low regulatory capital). 

3 The finance literature (see, e.g., Reinganum 1983) suggests that tax-loss selling of investment securities 
may be concentrated near the fiscal year-end. However, this evidence is less relevant to the bank setting be- 
cause the commonly cited tax incentive for this behavior does not apply to financial institutions. For banks and 
other financial institutions, STGL always give rise to ordinary income or loss rather than capital gain or loss 
(see sec. I). 
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- Table3 
Regression Results for All Quarterly Announcements 
during the Sample Period, 1980-85 
(N=745) 


Coefficient Estimates ` > 
{t-statistics in parentheses; predicted signs in brackets} 


Intercept ` UIBST ^ — USTGL ^ D,s*USTGL D;,*USTGL Dyro. USTGL — ^7 
Model [?] [+] [?] [+] [-] [+] R?(%) 
a) 0.001 0.269 —0.071 l MET 
(0.79) (519)*** — (—2.34)* S 
(2) 0.0003 0.297 0.662 —0.088.. 0.505 4.99 : 
(0.29) (5.65)*** (2.02)** (—2.85)** (1.78)** 


F-tests for changes in R?: 
Model 1 vs. Model 2: F=5.30** 


Model 2 vs. [Model 2 where the coefficient on Dyr cı e USTGL — coefficient on D; e USTGL]: F=4.31* 
Model 2 vs. [Model 2 where the coefficient on Dees * USTGL=coefficient on D; ; USTGL]: F=0.13 


Notes: Regression coefficients are obtained from the following regression models (firm subscripts are sup- 
pressed): ] 


(1) AR=bo+b, UIBST+b,USTGL+e oe 
(2) AR=cotc, UIBST + CDe . USTGL CD . USTGL+ CDe et . USTGL+e 


where AR is the two-day abnormal return cumulated over the day before and day of the earnings an- 
. nouncement; UIBST is unexpected income before security transactions; USTGL is unexpected 
security transaction gains or losses; D; ;—1 for banks that avoid taxes by incurring a security trans- 
action gain (otherwise —0); D, ; —1 for banks that save taxes by incurring a security transaction loss 
. (otherwise=0); Ds; «, —21 for.banks with no tax advantage related to the incurrence of a security 
transaction gain or loss (otherwise 0); and, e is the regression disturbance term. 


Significance levels for t- and F-statistics: * «0.05; **« 0.01; and *** «0.001. (The reported significance 
levels for the t-statistics are one-tailed except for each intercept and for USTGL in Model 1, which are two- 
tailed.) $ 


mational usefulness of the IBST and STGL components. Results for the individual IBST 
and STGL variables in equation {1) suggest that both earnings components are valua- 
tion-relevant at the earnings announcement date. The coefficient on UIBST is positive, 
as predicted, and significant at the 0.001 level, while the coefficient estimate on USTGL 
is negative and significant with-a p-value of less than 5 percent.'^ The negative and sig- 
nificant coefficient for USTGL may be consistent with the tax-planning hypothesis, but 
only if tax-paying banks with security transaction losses dominate the regression re- 
sults. Evidence in this regard is provided by estimating equation (2). 

The equation (2) estimation also contains results related to the primary research hy- 
pothesis and supports the tax-planning rationale. The explanatory power of equation (2) 
witli an R? of 4.99 percent exceeds that of equation (1), R? of 3.82 percent, and is statisti- 
cally different from that of equation (1) at p «0.01 (F=5.30). Thus, by conditioning the 

4 It'also should be noted that the R? of 3.82 percent for equation (1) is greater than the R? of 0.13 percent for 


a regression model that constrains the b, and b; coefficients to be equal (F- 27.60; p «:0.001). This provides ; 
evidence that bank investors price the STGL and IBST earnings components differently from total net income. 
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specification of the USTGL variable on a bank's tax status and the sign of reported 
STGL, we are able to explain a greater portion of the cross-sectional variation in abnor- 
ma] returns during the earnings announcement period. 

The coefficient estimates in equation (2) for each of the earnings components have 
the predicted signs and are significant at conventional levels. This result is further evi- 
dence for the tax-planning hypothesis because, as predicted, c; is significantly greater 
than zero, and c; is significantly less than zero. The positive and significant c4 coeffi- 
cient suggests that STGL realized for non-tax reasons may provide positive signals 
about investment performance. Of course, other explanations might exist for the latter 
result (see fig. 1). However, as suggested by our descriptive statistics on earnings man- 
agement (see sec. III), these other explanations are more likely during the fourth fiscal 
quarter. Results reported in the next section indicate that the c4 coefficient remains 
positive and significant when equation (2) is estimated after deleting fourth-quarter 
data. 

Finally, if STGL realized for tax-minimization purposes provide information dis- 
tinctly different from that of other STGL, then we might expect a statistically 
significant difference between c, and either c; or c;. Incremental F-tests that assess the 
statistical difference in model R?s when the coefficients in equation (2) are 
unconstrained versus when c, is constrained to be equal to either c; or c;, show that 
C45 C5 (F—4.31; p « 0.05) but that c,=c, (F=0.13). This provides evidence that security 
transaction losses for tax-paying banks are valued differently by investors than are 
STGL realized for non-tax reasons. In contrast, security transactions gains for non-tax- 
paying banks are not valued differently from non-tax-motivated STGL. However, the 
magnitude of c; is greater than that of c,. This result would be predicted if security 
transaction gains for non-tax-paying banks give an additional tax-related increment to 
bank cash flows when compared to non-tax-related STGL.!5 


Regression Results Segregating the Fourth Quarter from Other Fiscal Quarters 


Table 4 presents results with fourth-quarter data segregated from data in the other 
fiscal quarters. The objective of this analysis is to determine whether the increased like- 
lihood of using STGL to smooth income or manage regulatory capital during the fourth 
fiscal quarter causes the earnings component/security price relation to differ across 
fiscal quarters. Panel A contains results from regressions estimated with data from the 
first three fiscal quarters, and these are quite comparable to the results in table 3. In 
fact, the inferences that would be made on the basis of the results reported in panel A of 
table 4 are identical to the inferences,that were made from table 3; thus, these infer- 
ences will not be reiterated.!* 


ID Several diagnostic tests were undertaken to assess the robustness of inferences based on the full sample 
results from equation (2). These include adjustments for nonlinearities and heteroskedasticity in the data. In 
addition, we assess the stability of coefficient estimates using leave-one-out jackknifing and robust regression 
techniques. Finally, an unexpected LLP variable was added to the regression to determine if it was a significant 
correlated omitted variable. Our primary inferences did not change as a result of any of these modifications. 

‘6 The regressions with the fourth quarter segregated from other fiscal quarters were also reestimated after 
truncating extreme UIBST and USTGL observations to values five standard deviations from their means. The 
inferences related to our primary research hypotheses again remain unchanged. The one exception is the test 
for whether c,=c2, which is rejected at the 0.10 significance level when equation (2) is estimated with data from 
the first three fiscal quarters only. This result provides evidence that security transaction gains for non-tax- 
paving banks may provide an additional tax-related increment to their cash flows, in comparison with non-tax- 
related STGL. 
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d SS ~ Table 4 
EH Results with Fourth-Quarter Earnings Announcemerits 
Separated from the Prior Quarters during the Sample Period, 1980-85 


Panel A. Regression Results for Non-Fourth-Quarter Data (N — 556): 


. Coeffi cient Estimates 
(t-statistics in parentheses; predicted signs in brackets) 


! Intercept — UIBST USTGL ` De USILL Dri USTGL ` Dan o USTGL 
Model [7] H^ t6 [+] [-] [+] R?(%) 
(1) 0.001 0.288 ` —0.077 4.78 
(123) . (5.01)**** (-242)*** 
(2) 0.001 0.327 1.142 —0.094 0.953 7.10 


(0.52) (5.68)**** [ere (-2.97*** ` ` (2.31)** 


Panel B. Regression Results foi Fourth- -Quarter Data (N= 189): 


Coeffi cient Estimates 
(t-statistics in parentheses; predicted signs in brackets): 


Intercept — UIBST USTGL ` Dee USTGL Dy,*USTGL ` Dee USTGL 


Model [?] bai [?] [+] [-1 [+] R?(%) ` 
(1) —0.001 0.191 0.170 . 
8 (—0.43) (143 | (0.76) ; 1.28 
(2 -0000 om © —0.091 0.388 0.097 
(- 0.10) (1.27)* Ce (0.19) (1.07) (0.26) 1.64 





Panel C. F-tests for Change in R?: - 
í Non-Fourth-Quarter Fourth-Quarter. 


; Regressions Regressions 
Model 1 vs. Model 2: ; F-673*** ` F-034 
Model 2 vs. Model 2 where the coefficient on 
De oe USTGL — coefficient on D; e USTGL: F=6.35*** F=0.31 
Model 2 vs. Model 2 where the coefficient on l ] d 
De ee USTGL —coefficient on De USTGL: ` F=0.10 F=0.09 


Notes: See table 3 for description. of the regression madale: 


Significance levels for t- and F-statistics: *<0.10; ** «0.05; *** «0.01; and **** <0. 001. (The reported 
significance levels for the t-statistics are one-tailed except for each intercept and USTGL in Model 1, which 
are two-tailed values.) 


. In contrast, the results for the fourth fiscal quarter in panel B of table 4 are quite dif- 
. ferent from the results for the prior | three fiscal quarters. In particular, there is no sup- 
port for the tax-planning rationale in panel B of table 4. The R? of equation (2) is not sta- 
tistically different from that of equation (1) (F=0.34). In addition, none of the USTGL 
coefficients in equation (2) are statistically different from zero. Thus, the tax-planning 
incentive does not appear to be the primary reason STGL are realizéd in the fourth fis- 
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cal quarter. Further, earnings management also does not appear to be the predominant 
motivation for STGL realization in this fiscal quarter. If STGL were primarily realized 
to manage regulatory capital in the fourth fiscal quarter, we would expect a positive 
and significant coefficient on USTGL in equation (1). This is not the case (b;-0.170, 
1—0.76)." In addition, if STGL were realized to smooth income in the fourth fiscal 
quarter, we would expect a negative and possibly insignificant coefficient on USTGL in 
equation (1). Although this coefficient is insignificant, it does not have a negative sign. 
Thus, banks' economic incentive for realizing STGL in the fourth fiscal quarter cannot 
be determined from the regression results reported in panel B of table 4. Of course, 
these insignificant results for STGL could be attributed to an increase in STGL-related 
earnings-management activity that produces offsetting effects on security returns in the 
fourth fiscal quarter. 


V. Summary and Conclusions 


The incremental information content of earnings components may vary, depending . 
on the economic conditions faced by a firm. In the banking industry, this may be espe- 
cially true for the STGL earnings component. Prior research has suggested that STGL 
may be realized to minimize taxes or to manage earnings (Barth et al. 1990; Scholes et 
al. 1990). The analysis in this article has hypothesized that tax minimization is an im- 
portant incentive for realizing STGL and that this should affect the information can- 
veyed by the STGL earnings component. Tests were designed to determine whether the 
STGL earnings component is priced by investors in a manner consistent with these tax 
incentives. 

We find that the IBST and STGL earnings components are priced differently by 
bank investors. In addition, we document cross-sectional differences in the STGL earn- 
ings/security price relation that are consistent with tax planning and inconsistent with 
earnings-management incentives for realizing STGL. Thus, the information conveyed 
by the STGL earnings component varies, depending on the economic conditions faced 
by the firm. These results are important as additional evidence that the information 
content of accounting disclosures may be highly contextual in nature. In addition, they 
suggest the importance of identifying and incorporating such contextual factors in tests 
of the information content of accounting earnings. 


D We also ran a regression model similar to equation (2) but with an additional dummy variable to identify 
low-capitalization banks that realized security transaction gains. The objective of this extra regression term 
was to determine whether security transaction gains were positively related with abnormal returns for low- 
capitalization banks in the fourth fiscal quarter. This is the effect predicted in figure 1 in connection with STGL 
realization for regulatory capital-planning reasons. Although this regulatory capital-planning coefficient is 
larger than the other USTGL coefficients reported for equations (1) and (2) in panel B of table 4, it is still not 
statistically different from zero (coefficient 0.826; t-statistic 0.85). Thus, little capital market evidence is 
provided to support a conclusion that regulatory capital planning is a primary incentive for realizing STGL in 
the fourth fiscal quarter. 
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and the Pricing of Earnings Changes 


Stephen H. Penman 
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SYNOPSIS AND INTRODUCTION: This study adds to recent research 
that assesses the value implications of earnings changes. Stock price 
_changes associated with reported earnings innovations (typically assessed 
by estimating earnings response coefficients) have been characterized as 
related to the persistence of earnings, which is defined as the revision in 
expected future earnings that is implied by a current earnings innovation. 
Permanent earnings innovations are associated with higher multipliers than 
transitory ones. 

This stream of research stems from Kormendi and Lipe (1987) and 
Easton and Zmijewski (1989). These studies characterize earnings persis- 
tence as a stationary, firm-specific phenomenon that describes the evolu- 
tion of earnings over time. They estimate parameters of earnings persis- 
tence from time-series data on ‘earnings and then show that the market’s 
pricing of earnings innovations are related to the persistence measures. 
Typically, this evaluatiori-involves ex post information, so the approach is 
not relevant for investors’ ex ante determination of pricing multipliers. 

This article reports three findings on the pricing of annual earnings 
changes. First, pricing multipliers can be evaluated contemporaneously by 
other information published in annual financial statements along with earn- 
ings. An investor who seeks to assess persistence and the price effect of a 
reported earnings change can do so by referring to other information in the 
financial statements. 

Second, in contrast to previous research, this study shows that the 
earnings persistence indicated by financial statements is not a fixed attri- 
bute, but changes over time and tends to revert to the mean of all firms. 
Correspondingly, pricing multipliers follow a similar pattern, which requires 
their periodic updating through financial statement analysis. 

Third, the multiplier of earnings changes is also related to information 
published in the previous year’s annual report. To the extent that previous 
accounting reports provide forecasts of earnings that are already incorpo- 
rated in prices, multipliers are lower. 
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Key Words: Earnings persistence, Earnings response coefficients, Finan- 
cial statement analysis. 


Data Availability: Financial statement data are available from the author 
subject to licensing restrictions by COMPUSTAT and 
CRSP. 


HE presentation proceeds as follows. Section I outlines the differences between 
this study and previous research. Section II describes the accounting information 
that indicates earnings persistence, and section III describes the data. Section IV 
demonstrates how contemporaneous and leading accounting information explains the 
pricing of earnings innovations. A short summary of the article is provided in section V. 


I. Contrast with Previous Research 


This study differs from previous research in its characterization of “persistence” 
and in its specification of the earnings variable for which pricing multipliers are esti- 
mated. Most previous research’ considers earnings persistence as a permanent, firm- 
specific characteristic of the earnings process. Correspondingly, earnings response co- 
efficients are estimated as firm-specific constants. 

This parametric approach has several problems. To begin with, the construction of 
earnings persistence as a time-series parameter raises concerns about context validity. 
Current earnings innovations are deemed persistent to the extent that they are indica- 
tive of expected future earnings; otherwise, they are transitory. Projecting future 
earnings from information limited to the earnings time series does not utilize other in- 
formation that a rational investor would use to assess persistence. Given this considera- 
tion, persistence (and thus earnings multipliers) are identified by the discovery of infor- 
mation that projects future earnings. As this information changes over time, so does the 
persistence of successive earnings realizations. Thus the assumption of stationarity 
implicit in the parametric approach is not appropriate. 

Accounting statements provide an array of line items other than earnings. This arti- 
cle shows that this information contributes to the evaluation of persistence and the 
pricing of earnings innovations. The line items change over time and so do persistence 
measures and pricing multipliers. 

Persistence parameters, as typically estimated, are not ex ante indicators of earn- 
ings pricing. These parameters and the pricing multipliers they imply are usually 
estimated in time series over the same period. Thus multipliers evaluated at any point 
prior to the end of the estimation period use persistence measures estimated from data 
later in time. The predictive ability of parametric persistence measures has not been 
demonstrated, and thus one must question whether the reported association between 
persistence measures and pricing multipliers is merely a result of statistical overfitting. 
With the exception of Jennings (1988a, 1988b), there is little research into the ex ante 
determinants of persistence and multipliers. In contrast, the persistence measures ob- 
tained from line-item analysis can be used in investment analysis. 


! For example, Kormendi and Lipe (1987), Easton and Zmijewski (1989), Callins and Kothari (1989), and 
Lipe (1990). 
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Figure 1 


Relevant Accounting Information for Pricing an 
Earnings Innovation for Fiscal Year t 


Return Period, t 


FYE Report Date FYE Report Date FYE 
(t—1) FY(t—1) (t) FY(t) (t+1) 
Earnings, t—1; Earnings, t; 
Earnings forecast Earnings forecast 
information, t—1 information, t 


Note: FYE- fiscal year-end; FY = fiscal year. 


The study also differs from previous research in the specification of the earnings 
variable. Most previous work estimates pricing multipliers by relating contemporane- 
ous stock returns (standardized price changes) to standardized unexpected earnings. In 
this study, actual earnings changes are evaluated, rather than unexpected earnings. 
This is done for two reasons. First, investors infer value from observed accounting 
numbers (and other information), not unexpected numbers. Thus, the present research 
examines the pricing implications of observable, reported earnings changes, and how 
that might differ with different financial statement information. Second, the 
specification permits the explicit recognition of prior accounting information in the 
task of evaluating earnings. 

The second point is explained with reference to figure 1. After the end of fiscal year 
t, designated as FYE(t), an annual report for the year is published, and investors assess 
the pricing implication of the reported earnings change. This is evaluated here by ob- , 
serving returns over the period indicated in the figure. The primary finding is that this 
evaluation depends on other information in the financial statement for year t, which 
forecasts earnings for year t-- 1 and beyond and thus gives an indication of whether the 
reported earnings will persist. However, this will also depend on information in finan- 
cial reports for year t — 1, which forecast the earnings change in year t being evaluated. 
To the extent that those earnings are forecasted at the beginning of the return period, 
they will be discounted by the market, and a lower multiplier will be applied. 

This approach is compatible with the logic of specifying unexpected earnings as the 
variable of interest because they discount the earnings number for beginning-of-period 
forecast information. It is also compatible with the view that multipliers of earnings 
changes are conditional on the information in price (at t— 1) that leads earnings (see, 
e.g., Collins and Kothari 1989). However, the approach here permits explicit examina- 
tion of the incoming information that determines the multiplier of actual earnings 
changes. This is apparently what Lipe (1990) has in mind by suggesting that earnings 
response coefficients are affected by information, other than earnings, that predicts 
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earnings. In sum, the multiplier is described as determined by accounting information 
at the end of the period that indicates persistence of the current earnings, and by 
accounting information at the beginning of the period that already has informed the 
investor about the forthcoming reported earnings. In assessing the weight to put on an 
observed"earnings change, an investor would consider both sets of information. 


II. Financial Statement Indicators of Future Earnings 


Ou (1990) an Ou and Penman (1989a, 1989b) have identified financial statement line 
items that project future earnings. These items are evaluated on their ability to predict 
the direction of one-year-ahead earnings (minus a drift estimate) and are then combined 
into a scalar, Pr. This ranges from zero to 1 and is an estimate of the probability of a 
one-year-ahead earnings increase conditional upon available financial statement infor- 
mation. Formally, for firm i in fiscal year t, 


Pr, = Probability [(Aeps;. — estimated eps drift;,..)] » 0, (1) 


given financial statement information, which is assumed to be generated by the logistic 
distribution such that, 


Pr4-7[1cexp(—-y«]] ^. 


where: 


n 
Vua= WK P 
j=1 


The X,, are the identified accounting items from the annual report, and 6, is the weight 
for the jth item. Coefficients are estimated (from data pooled over firms in periods prior 
to year t-- 1) by using LOGIT with the dependent variable as the increase or decrease in 
one-year-ahead earnings over the estimated drift. This drift is estimated as the mean 
changes in earnings per share (eps) in the preceding four years to obtain a predictable 
: trend in eps. 

A Pr value of 0.5 from financial statement information predicts future earnings at 
the level of current earnings, which indicates that the current earnings change will 
have a persistent effect. For Pr values away from 0.5 (toward zero or unity), financial 
Statement information indicates that current earnings are not representative of future 
earnings and, on average, are different from the past as well (Ou and Penman 1989b). 
That is, these Pr values identify earnings that are temporarily high or low De, 
transitory). This indicates that Pr is a suitable summary of information in financial 
statements about persistence and the earnings change multiplier. The accounting items 
included in estimating Pr are listed in the Ou and Penman articles. They include 
inventories, capital expenditures, depreciation, dividends, book value of equity, and 
sales, with most of them standardized in ratio calculations. 


III. Data 


The analysis is carried out over the 11 years, 1973-83, for which Pr values were 
calculated in Ou and Penman (19892). The number of firms in each year varied from 
1,482 to 1,677. Pr values were calculated for firms with the relevant accounting data in 
the COMPUSTAT annual and research files. For each year, the coefficients that were 
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applied to the accounting variables to obtain Pr were estimated in prior periods, so 
estimated Pr is always an ex ante measure. Stock returns and prices were obtained from 
CRSP files. The final sample is representative of the industry composition on 
COMPUSTAT, with the exception that there are relatively few electric and gas utilities 
and financial firms. 


IV. Earnings Multipliers and Financial Statement Information 


This section presents the results in three sub-sections. First, it documents the rela- 
tionship between earnings multipliers and persistence information that is published in 
financial statements along with earnings (for FYE(t) in fig. 1). Secondly, it demon- 
strates that indications of persistence in financial statements vary in time and, corre- 
spondingly, so do earnings multipliers. Finally, it describes the effect of prior account- 
ing information (for FYE(t— 1) in fig. 1) on the multiplier. 

The analysis involves the estimation of a simple cross-sectional regression equation 
of the form, 


R&z a, + b, A €pPSa/ P n-1 Tus, (2) 


for each year of the sample period. Estimates of the multiplier, b,, are then compared 
over different Pr values. R¢ is the market-adjusted rate of return on the stock of firm i 
over the 12-month period during which the change in annual eps (before extraordinary 
items) in fiscal year t {Aeps,,) is reported.? This 12-month period begins in month four of 
the relevant fiscal year and ends three months after the end of the year, the period dur- 
ing which earnings and Pr information are published in the annual report. The Aeps,, 
and the price changes plus dividends in the calculation of the dependent variable, Rz, 
are standardized by P,,-,, the price per share at the beginning of the 12-month period. 
The coefficient, b,, is a multiplier of dollar changes in earnings and is referred to as an 
earnings change multiplier.” The subscript indicates that it varies in time. 


Multipliers and Contemporaneous Information 


In each year, firms are identified with one of ten groups, according to the Pr, 
ranges in the second column of table 1. The first panel of table 1 presents findings for 
these groups. The second panel summarizes results for combined groups 1, 2, 9, and 
10 (with Pr;,>0.8 or Pr,x0.2), groups 3, 4, 7, and 8 (with ops Dr, DD or 0.42 
Pr,,>0.2), and groups 5 and 6 (with 0.62 Pr, 0.4). For easy reference, these groups 
are labeled 11, 12, and 13, respectively. This clustering is based on the distance of Pr. 
from its central value of 0.5. The results from pooling all observations are in group 14. 

In addition to estimated earnings multipliers, table 1 summarizes attributes of Pra 
groups that demonstrate properties of Pr. Of particular interest are the mean values of 
Aeps,/P,., and Aeps,,,/P,. Pras which is an earnings predictor, orders one-year- 
ahead earnings changes, Aeps,+:/P;,. However it inversely orders contemporaneous 


? The market adjustment to returns is unnecessary if all firms have the same fiscal year-end. However, for 
a given calendar year, firms with different fiscal year-ends are pooled. Thus, the dependent variable return 
covers different calendar periods. Results were similar when unadjusted returns were used as the 
independent variable with only December 31 fiscal-year firms. 

3 This terminology distinguishes it from an "earnings response coefficient" applied to unexpected 
earnings in other studies. 
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earnings changes, Aeps,,/P,,-1. Thus, as in Ou and Penman (1989b), Pr, identifies ex 
ante earnings reversals; for high Pr values current earnings are down but will be up in 
the future (on average) and vice versa. For Pr values away from 0.5, the.current 
earnings change produces a transitory level of earnings. This is the behavior of a mean- 
reverting (non-persistent) innovation.* 

To demonstrate this point further and to indicate a correspondence between Pr; 
and the parameters of earnings persistence that were estimated in previous studies, 
equation (3) was estimated each year for each Dr, group:* 


AepSia [Pu = Yor HY 1A Dën d Pi- + View. (3) 


The coefficient, y, is an earnings revision parameter (in the language of Easton and 
Zmijewski 1989) estimated from matched pairs of sequential earnings changes in the 
cross-section within each Pr, group rather than from a time-series. The t subscript 
connotes time-varying rather than firm constants. Mean values of 7;, over the 11 years 
are given in table 1 with values of t (3,,).* These coefficients are different over the Pr, 
groups.’ For groups with Pr, close to 0.5, values of 2. are close to zero. Financial state- 
ment information incorporated in Pr, indicates future earnings at current levels, and 
thus current earnings are persistent. In contrast, for Pr, values away from 0.5, the 
values for 7;, are increasingly negative with the distance from 0.5. The value of ;, and 
t(1.) for the extreme Pr, values in group 11 are —0.377 and — 6.35, respectively, indi- 
cating considerable mean reversion in earnings. Here, the changes in expected future 
and current earnings are different. The revision parameter is negative, which indicates 
transitory changes in current earnings that are likely to be reversed in the future. In 
short, Pr; is a measure of “earnings persistence." 

Table 1 reports b,, the mean estimate of the cross-sectional slope coefficient in 
equation (2) for each Pr, group over the 11 years, the associated t-statistic, mean esti- 
mated intercepts, à, and t-statistics, and means values of adjusted R?. The number of b, 
observed as positive in the 11 years is also indicated. These multipliers differ over Pr, 
groups in a similar way to 7,,. For all firms (gp.14), the mean value of b, is 0.894. How- 
ever, for Pr, close to 0.5 (gp. 13), the estimated values are considerably higher, but 
decline for Dr, values away from 0.5. 

The significance of these differences is demonstrated by estimating (for each year 
with observations for.all firms) an equation of the form, 


R26, TauDiu c 05, Dan + bo A eps, d DA Tb, Diu Aeps;/Pa-a 
+ bzr Dr Aepss/P,ua Wa, (4) 


where D,, is equal to 1 if a firm's Pr, value is in group 12, and zero otherwise, and D2, 
is equal to 1 if a firm's Pr, value is extreme (in gp. 11), and zero otherwise. Over the 11 


* Pr identifies earnings reversals in part because of the subtraction of the “drift” term in equation (1). This 
takes out predictable drift in eps (e.g., due to earnings retention). However, it compares future earnings 
changes with past earnings changes so that, if earnings do have a mean-reverting element, the implied 
earnings reversals will be identified by the specification. 

5 The estimations in table 1 (and elsewhere) reject outliers when the absolute value of Aepe, ZB, is 
greater than a predetermined 1. The results are not sensitive to this rejection rule. 

5 All t-statistics reported for estimated regression coefficients are calculated as the mean of the yearly 
cross-sectional coefficient estimates divided by their estimated standard error calculated from the time series 
of estimated coefficients. 

? Tests indicated that these differences are statistically significant. 





570 The Accounting Review, July 1992 


years, the value of bo, was 1.556 (t=9.07), which corresponds to the estimated 
multiplier for earnings reported with Pr, close to 0.5 (gp. 13). The value of bi, was 
—0.594 (t= —6.22) and b, was —1.084 (t= —8.04). The mean adjusted R? for the 
regression was 0.16. Earnings change multipliers differ significantly over levels of Pr, 
in a direction that is consistent with the market's incorporating the persistence 
information in Pr. The implication for accounting and financial statement analysis is 
that earnings multipliers can be derived from information, other than earnings, that is 
in financial statements. 

Although these findings indicate that earnings multipliers are lower for Pr, values 
different from 0.5, a comparison of estimated multipliers, over Pr, groups 1 through10, 
indicates an asymmetry. Estimates of b, are relatively low for high Pr, values but not 
consistently so for low Pr, values, although there is considerably more variation in co- 
efficient estimates for low values, as indicated by the t-statistics. Further tests indicated 
that mean estimated multipliers for the most extreme low Pr, values in groups 9 and 10 
are significantly lower thàn those in groups 5 and 6, but only marginally so; however, 
those for groups 7 and 8 are not.? Further, mean R? values are higher for low Pr values 
than for high ones, although the variation in R? is greater.'? This asymmetry is unex- 
plained. Of course 46 percent of the sample falls in the high Dr, groups (1-4) and only 
10 percent in the low Pr, groups (7-10), so when extreme Pr, values are identified, they 
are associated with low multipliers a high proportion of the time. 

Easton and Zmijewski (1989) characterize pricing multipliers as negatively related 
to risk and positively related to earnings persistence. The last column of table 1 gives 
mean betas for Pr, groups estimated over a period of up to 60 months prior to year t. 
Extreme Pr, are associated with higher betas than average, so this may be the reason 
they imply lower multipliers. However, equation (4) was estimated for a number of par- 
titions on estimated beta, and coefficient estimates were quite similar over these par- - 
titions. For example, for firms whose estimated beta is greater than 1, D, is —0.507 
(t —3.16) and bz, is —1.209 (t= —6.44); the corresponding values for firms whose esti- 
mated beta are less than or equal to 1 are —0.561 (— 5.63) and — 0.927 (— 0.21), respec- 
tively. Indeed, the relationship between estimated coefficients and estimated betas is 
not a strong one. Estimating equation (1) with D,, set to 1 if B, 2 1.5 and D set to 1 if ĝa 
<0.5 (and zero otherwise) produced h,, of 0.050 (£20.67) and bz, of 0.257 (t= LOS, and 
similar results were found with other beta ranges. Of course, measurement error in B, _ 
biases these estimates toward zero, and beta risk presumably does not capture all 
aspects of firm risk that determine discount rates." 


8 The estimated first-order serial correlations of Do, Ba, and bz, are —0.048, 0.114, and — 0.039, so the 
assumption of serially uncorrelated coefficients implicit in the calculation of the t-statistics (see fn. 6) appears 
to be satisfied. 

°? When equation (4) was estimated with observations in groups 5 through 10 only, the estimate of b. 
(gps. 7 and 8) was 0.123, with a t-statistic of 0.64, and the estimate of b; (gps. 9-10) was —0.533 with a 
t-statistic of —1.87. The latter is significant at the 0.05 level for a one-tailed test. 

10 For groups 1, 2, and 3, the ranges of R? values are 0.03 to 0.23, 0.02 to 0.24, and 0.06 to 0.20, respectively. 
For groups 8, 9, and 10 the respective ranges are 0.02 to 0.58, 0.0 to 0.62, and 0.01 to 0.63. 

?' The dependent variable in equation (2) is not adjusted for risk, so both earnings changes and returns 
(relative to the market) may reflect common return factors (see Freeman 1987b). Adding f, as a control vari- 
able in equation (2) did not significantly change estimates of earnings multipliers, however. 
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Table 2 
Mean Values of Attributes of Pr, Groups in Years Following Pr, Year 


Year (j) Following Year t 


ttj tj t+j .t+j t+j.. 


Group G1) . 822) (j=3) (74) . (9) 
Panel A. Mean Earnings Persistence Measures, Pry: 
1 73 64 — ^ 88 57 59 
2 72 65 .60 58 60 
3 68 64 .60 58 57 
4 62 61 .58 56 56 
5 56 57 .56 56 55 
6 51 54 .56 56 57 
7 46 52 .54 56 55 
8 46 54 57 57 58 
9 43 53 57 61 61 
10 48 58 DP .65 61 


- Panel B. Mean Standardized Earnings Changes, Aeps,,/Py-1: E. 
: .1827 .0607 ` .0571* —.0104 —.,0372 


1 

2 .0864 0624 0341 0114 — .0319 
3 0296 0355 0320 0135 — 0030 
4 -0034 .0181 .0211 .0112 ^. 40073 
5 —.0051 0045 -0084 .0117 .0108 
6. — .0088 — .0040 — .0008 0021 -> ` 0140 
7 — 0225 — 0154 —.0044 . 0089 0145 
8 — .0277 — .0262 .0106 .0177 0030 
9 — .0367 — 0226 — 0485 .0308 .0376 
10 —.0151 —.0290 —.0532 .0370 .0708 


Panel C. Mean Estimated Earnings Autoregressive Coefficients, Zu, (t(7y)): 


Ww. —.015 —.187 —.194 —.021 | —.220 
(—2.99) (—2.47) (73.31) (-.54  . L-3208 

12 0-224 —.168 —.134 —.185 —.104 
(—6.12) | (410 ` (3.61) (—2.56) (—3.17) 

13 . —4394 —.126 —.146 —.105 —.216 
(—3.81) (—5.33) (-3.01) (—1.94) (—1.84) 

14 —.160 —.154 —.152 —.142 —.182 
(—8.54) (—5.18) (—4.39) (—3.30) (—2.97) 


Panel D. Mean Estimated Earnings Change Multipliers, B, tÈ): 
11 .513 .728 .843 .819 .897 


(8.29) (5.10) (5.20) ^' (4.76) -  - (401) 
12 1.017 .923 .923 .921 .903 
(7.89) (7.09) (6.73) (6.00) (4.44) 
13 1,227 .913 .890 .985 1.012 
(8.30) (7.11) (6.35) (5.13) (5.02) 
14 .866 867 . .888 .899 .916 
(8.47) (7.54) (7.00) (6.06) (5.02) 





Note: Pr, groups are defined in the second column of table 1. For the meaning of Zu and D refer to the 
notes in table 1. 
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Time-Series Variation in Earnings Change Multipliers 


This section demonstrates that persistence measures and estimated earnings 
change multipliers vary over time. This complements findings in earlier research. Not 
only do earnings change coefficients (estimated over time) vary cross-sectionally, but 
also, for a given firm, vary over time. Information in financial stetements tracks this 
variation. | 

Panel A of table 2 presents mean Pr values for firms in each of the ten Pr groups 
(formed in year t) for each of the five following years, t+j, j21,2,...,5.? Although 
some mean reversion is expected if Pr values are measured with error in the base year t, 
the results indicate that Pr is not a permanent characteristic of firms. Positive serial 
correlation in Pr is evident, but the cross-sectional variation in mean Pr across the 
groups disappears by year t--3, and all values in this year are close to those in table 1 
for all firms (gp. 14) in year t. The mean estimated Spearman rank correlations between 
portfolio mean Pr values in year t, and those in year t+j, j=1,2,...,5, are 0.87, 0.67, 
0.28, —0.03, and 0.22, respectively. The associated t-statistics are significant at the .05 
level in years t+1 to t--3 only. 

Mean reversion in the indicators of earnings persistence is supported by the 
displays in panels B and C of table 2. Panel B gives mean standardized earnings 
changes for the ten Pr, groups for years t+j, j=1,2,...,5. Earnings reversals are 
evident from year t to t-- 1 for Pr, groups away from 0.5 (table 1), but not in subsequent 
years. Up to year t - 3, earnings changes in table 2 are rank-ordered over levels of Pr in 
the same direction as in year t-- 1.? Pr indicates future reversals (transitory current 
earnings) but not as a continuing phenomenon. (Incidentally, the ordering of the 
changes in eps in years t+ 1 to t -- 5 indicates that Pr predicts earnings changes for up 
to three years ahead.) Panel C gives mean estimated earnings revision parameters, Ẹ y, 
for years following year t for Pr groups 11, 12, and 13, as well as for all firms combined 
(gp. 14). Unlike those for year t in table 1, these values are similar over the Pr groups 
and similar to those for all firms (gp. 14), which indicates that differential earnings revi- 
sion parameters are indicated only by current Pr values. The parameter describing the 
transition from one earnings innovation to the next is time-varying, and its variation is 
described by contemporaneous financial statement information. 

Panel D of table 2 presents the mean estimated SES of earnings changes, by, 
for Pr, groups 11 through 14 for each year t+j, j=1,2,...,5. With the exception of 
group 11 for year t+1, these mean values are quite similar o over groups 11 through 13 in 
all years following year t, and are similar to those for all firms in group 14, as indicated 
by significance tests performed by estimating equation (4) in the relevant years. The 
findings are in contrast to those for year t in table 1: the multipliers are time-varying 
and revert to those of the typical firm." 

2 Values for each t+j are pooled over calendar years. The table reports means of mean Pr values for those 
years. As Pr values are calculated for a fixed period of time, 1973-83, the number of firm-years in the 
calculation declines as j increases, and the precision in the mean values also declines. Results are similar 
when the analysis is for year t+j when that year is 1983 or a prior year. Thus, the firms in the calculation for 
year t+j are the same as the firms in year t. 

3 The reversal in the other direction in year £+5 is not explored here. 

1 These inferences are supported by statistical tests similar to those conducted in the estimation of 
equation (4). 

'5 Further tests revealed that the central tendency in multipliers over time is primarily identified with 


firms in groups 1 through 4, rather than those in groups 7 through 10. This is expected, given that multipliers 
for groups 7 through 10 are closer to the central value in year 0 (as indicated in table 1). 
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This evidence indicates that the earnings persistence captured by Pr measures is 
not a permanent characteristic of firms. Transitory earnings indicated by Pr dissipate 
quickly. Correspondingly, earnings valuation multipliers also change over time. A prac- 
tical implication is that financial statement analysis needs to be updated annually to 
identify transitory earnings and adjust multipliers. 


Earnings Change Multipliers and Prior Information 


In table 1, earnings multipliers are evaluated with contemporaneous financial state- 
ment information. This information (for year t) predicts earnings for t 4- 1. Similar infor- 
mation in financial statements for year t—1 will predict earnings for year t. Thus, the 
market valuation of earnings changes in year t may be affected by prior financial state- 
ment information. To the extent that earnings are predicted by that information (and 
that information is reflected in price prior to the return period), reported earnings will 
be discounted and earnings multipliers will be lower. | 

Panel A of table 3 evaluates this description. Earnings multipliers are evaluated not 
only by the contemporaneous Pr value (Pr,,, indicated by rows in table 3), but also by 
the prior year's Pr value (Pr,,-,, indicated by column headings). The analysis is based 
on years 1974—83 because no Pr values are available prior to 1973, and the number of Pr 
groups is reduced to four to provide a reasonable number of observations in each cell. 
Panel B of the table provides mean values of the deflated earnings (Aeps,,/P,,-1) along 
with the number of observations in each cell (in parentheses).!5 

Panel B shows that, just as Pr,, is negatively related to contemporaneous earnings 
changes (in year t) for a given level of Dr, (reading down the columns), Pr, is 
positively related to earnings changes in year t for a given level of Pr, (reading across 
the rows). This describes the ability of Dr, to predict earnings in t. Correspondingly, 
multiplier estimates in panel A are related not only to Pr, but also to Dr, When Dr, is 
held constant (in a given row in table 3), estimated multipliers differ over Pra- 
(displayed over columns).’’ The significance of the differences over Dr, is assessed by 
estimating equation (4) for each row of the table. The mean estimates of b,, and bz, are 
given in the last two columns of panel A. Except when Pr,,>0.8 (for which the 
estimated multipliers are low for all Pr,,-, values), significant differences are observed 
and indicate that prior financial statement information affects the pricing of one-year- 
ahead earnings changes. 

If multipliers are related to prior Pr values and Pr values are positively serially 
correlated, the lower multipliers for the extreme Pr, values noted earlier could be 
attributable to extreme Pr,,-,, that is, prior prices will have discounted the earnings. 
However, within a given column in panel A of table 4, earnings change multipliers vary 
over Pr, with controls for Pr,.,. The mean estimates of b,, and b, in equation (4) 
reported in the rows of panel A provide the appropriate significance tests. 

In summary, earnings change multipliers are evaluated with both contempora- 
neous and leading financial statement information. Evaluating the pricing of earnings 
as it evolves over time involves assessing how financial statement information also 


16 The pattern of the observation count over cells in panel B (with fewer observations off the diagonal) is 
due to the serial correlation in Pr that is indicated in panel A of table 2. 

The control for Pr, while analyzing values over Dr, (and vice versa) may not be perfect, given the 
positive serial correlation of Pr values. However, mean values of Pr; across rows in table 3 were 
approximately the same (with the exception, of course, of the “All Pr," row) as were mean values of Pr, 
displayed down columns. 
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Table 3 
Estimated Earnings Change Multipliers (Panel A) and. 
Standardized Earnings Changes (Panel B) for Joint Pr, and Pr, Groups 


Values of Dr, 


Values of = = 
Pr, Pr,4».8 BSzPrn2a».0 62Pry.>.4 Pre A b, bz 
Pane] A. Mean Estimated Earnings Change Multipliers, B.: 34 
Pr,2.8 ' 835 433 .252 .605 .057 .000 
(5.57) - (6.19) (1.17) (2.60) (.62) (.00) 
BEPr».6 | 4576 1.103 919 1.067 129° . = —.450 
] ` (5.66) (7.04) (6.15): ^ (4.96) (1.07) (—3.49) 
62Pru>4  . ^ .622 ` . 1729 . 2.98 > 1.431 —.288 —1.526 
(3.56) (7.33) (8.66) : (4.30)  . (~2.04) (--6.67) 
Dr, SA ' 408. 1.134 2.267 1.859 —.793 .  -—1.374 
"n . (1.10) (2.50) | (5.09) (4.04) (—2.53) (—3.49) 
All Pr, . 500 .982 | 1.227 1.115 —.208 —.780 
: (8.18) (7.79). (8.30) (6.97) © (-348) ` (77.23) 
b. . —075 —.586 .-;. —687 . |  —.230 
(7.44) (—3.97) (—4.59) (—.81) 
b. —.301 . —1.205. —1.455 .. ` —.609 
(—2.22) (-597 | (-7.08) (—1.95) 


. Panel B. Mean Standardized Earnings Changes, Aeps,./ Bt 


Pr,».8 —.0138 . —.1911 . —.3302 —.2182 
` (418) ` (501. . | Gei (85). 

82Pr,.>.6 - .2142 .0126 : + —.0569 — 0675 

(486) (3047) (1650) (209) . 

.62=Pr,>.4 .2249 .0694 mg | —.0275 
(167) (1805) ..— (a232) ` (644) 

Pr, A 8 .0724 1297 .0725 .0203 
. (a9y (193) (08) ` (654) 

All Pr, ` 1276 .0125 . —.0053 ` —.0262 
(1120) - (5608) (6805) (1592) 


Note: Figures in parentheses in panel A are t-statistics on the mean multiplier estimates, and those in panel B 
are the number of observations in the respective cells, pooled over years. 


evolves over time. Strikingly, the market's valuation of earnings changes is high for the 
intersection of 0.6z Pr,.,»0.4 and 0.62 Pr, 0.4, where the mean b, is 2.096. Here 
current and prior financial statements provide little information about the direction of 
future earnings. In both the current and preceding year, one-year-ahead earnings are 
expected to be the same as the most recently observed earnings (as described in a 
“random walk” characterization of earnings), so the observed change is deemed an 
unpredicted, permanent addition to the level-of earnings. Thus, significant weight is 
placed on the current earnings change in valuation. The estimated multipliers gener- 
ally decline as Pr, and Pr, values radiate out from this central cell in the table, 
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Table 4 


Estimated Earnings Change Multipliers (Panel A) and 
Standardized Earnings Changes (Panel B) for Joint Pr, and E,-,/P,,-1 Groups 


E44 / Pri Group 


Values ée = 
of Pr, 1 (Low) 2 E 4 5 (High) bu - b; 
Panel A. Mean Estimated Earnings Change Multipliers, b. 
Pr, 8 .380 Ko? .719 421 .299 —.108 —.189 
(5.08) (4.76) (2.82) (.64) (1.92) (-.73) .  (—1.32) 
As Pr, zB .665 1472 1934 ` 1.719 1.051 —.387 — 1.206 
(6.20) (3.58) (5.55) (6.78) (7.30) (168)  .(-3.94) 
ës Pr, A .808 8.011 2.467 2.460 1.785 .097 —1.067 
(4.82) (5.55) (6.06) (6.32) (8.04) (27  (-2.89) 
Pr, A 1.344 2.5587 2.199 2.800 1410 .200 —.370 
(4.40) (4.75) (3.72) (3.61) (5.61) ^ ` (52 (-.72) 
All Pr, l .594 1.511 1.496 1.383 1.190  ~.053 — 291 
' (8.20) (6.63) (7.02) (7.94) (7.61) (~.32) (—4.64) 
b. —.052  —.988 —.874 —.573 —.560 
(—.36) (—2.04) (—.80) (—2.03) (—4.42) 
b. —.346 —1.920 —1.701 — 1.893 —1.159 


(—2.35) (—4.04) (—5.14) (—5.24) (—6.58) 





Panel B. Mean Standardized Earnings Changes, Aeps, / Pu-i: 


Pr, HB - —.0852 —.1476 —.1880 — 2586 ~.3473 
(622) (201) (147) (125) _ (178) ` 
8>Pr,>.6 1133 —.0015 — 0058 —.0231 — 0861 
(1256) (1014) (989) (1036) (1090) 
ës Pr, zs A .1218 .0306 .0280 .0273 .0122 
(636) (1356) (1521) (1579) _ (1750) 
Pre A .1535 .0505 .0519 .0516 .0430 
(178] (414) (330) (293) (385) 
All Pr, .0744 .0123 .0093 .0018 —.0358 
(2692) (2985) (2987) (3033) (3403) 


Note: Figures in parentheses in panel A are t-statistics on the mean multiplier estimates, and those in panel B 
are the number of observations in the respective cells, pooled over years. E,..,/ BA is the earnings 
price ratio at the beginning of the return period covered by the dependent variable in equation (2). 


demonstrating the sensitivity of earnings multipliers to contemporaneous and leading 
financial statement information.!* l 

Because the financial statement information summarized in Dr, probably does 
not contain all prior information, prior price might be a more thorough control to use 
when assessing multipliers from current Pr. Prior price presumably summarizes more 
information about future earnings than is available in prior financial statements. There- 


18 The asymmetry of estimated multipliers over high and low Pr values observed in table 1 is evident here 
also. 
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fore, table 4 repeats the analysis in table 3 except that prior information about earnings 
is indicated by leading E,,-1/P.,-1 rather than Dr, 

Beaver and Morse (1978) and Ou and Penman (1989b) demonstrate that earn- 
ings/price (E/P) ratios, in the cross section, differentiate one-year-ahead earnings 
changes, so that, when E/P ratios differ from normal, prices indicate that earnings will 
be different from current earnings. Thus five E;,-:/P;,-1 groups replace the Dr, groups 
in the column headings of table 4. These are formed for each year from a ranking of 
firms on E;,-1/P,,-1 at the beginning of the return period.!? The ability of E/P ratios to 
differentiate one-year-ahead earnings changes is borne out by comparisons of mean 
earnings changes across rows in panel B of the table. Correspondingly, earnings 
change multipliers differ across rows in panel A. The mean estimates of b,, and bz, in 
the last two columns of panel A again refer to equation (4): the dummy variable, D,,, is 
set at 1 if E, /P,., falls in groups 2 or 4, and Das is set at 1 if E;..,/P;., falls in groups 
1 or 5, and zero otherwise. These estimates, although not significantly different from 
zero for some rows, indicate that controls for prior information are captured by 
E4.,/P4-,. Reading down the columns in panel A, one sees that earnings multipliers 
differ over Pr, values for given levels of E,.,/P,.,. The Pr, values reported concur- 
rently with earnings do not just reflect the discounting of earnings by prior informa- 
tion, they also provide updated information on earnings valuation.?? 


V. Conclusion 


The analysis shows that financial statements provide relevant information for the 
evaluation of earnings changes. Contemporaneous financial statement information in- 
dicates the persistence of earnings in the future, and leading financial statement infor- 
mation indicates the extent to which earnings have been anticipated. Both sets of infor- 
mation are relevant to the pricing of earnings changes in the sample. Further, earnings 
persistence in general is not a fixed characteristic of firms, but changes over time to 
become more like that of the typical firm. Correspondingly, earnings change multi- 
pliers are mean-reverting. 

The.reader may recognize a conflict between the results here and those in Ou and 
Penman (19893). The results here indicate that the stock market recognizes Pr informa- 
tion and values earnings accordingly, while the Ou and Penman (19892) study provides 
evidence of market inefficiency with respect to Pr. There is indeed an inconsistency. 
This is a disturbing problem with all research that examines contemporaneous associa- 
tions between accounting numbers and stock returns. However, the inferences here do 
not require the market to be perfectly efficient. Ou (1990) reports that the market 
recognizes some of the Pr information when it is published, and this is true also of Ou 
and Penman (1989à, table 9). Similarly, Ou and Penman (1989b) show that Pr informa- 
tion is captured by contemporaneous E/P ratios (which, of course, reflect price). Thus 


?? The five groups are roughly E,,./P;,-1 quintiles. The numbers of firms in groups are not exactly the 
same because groups were identified from a larger cross section than that which satisfied data requirements 
to estimate earnings change multipliers. 

20 Another potentially omitted variable is firm size. The results of Freeman (19878) and Collins et al. (1987) 
suggest that earnings valuation measures estimated with returns over the 12-month period covered by the 
dependent variable in equation (2) vary over firm size. However, the positive correlation between Pr and firm 
size reported in Qu and Penman (1989a) is in the wrong direction to support this omitted-variable conjecture. 
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the Ou and “Penman (1989a) result can be interpreted as the market’s being slow to 
capture all of the information in Pr. 

The findings here should be interpreted similarly to the classic Ball and Brown 
(1968) result. That result still indicates the information content of earnings even though 
“post-earnings drifts” in prices have been robustly documented. Note that the result in 
Ou and Penman (1989a) works against the inference here because the inefficiency is 
associated with the noncentral Pr values for which lower earnings multipliers are 
observed. If the market fails to recognize the Pr information for these levels of Pr, one 
would expect the estimated earnings multipliers to be higher, that is, closer to those for 
central Pr values. 

The present study is helpful in developing a practical approach to the evaluation of 
earnings changes: it provides an ex ante indicator of earnings persistence and recog- 
nizes nonstationarity in persistence and the use of financial statement information to 
track the variation. Further research should seek more refined measures of persistence 
than the Pr instrument. This measure is based on one-year-ahead earnings changes 
only, and earnings persistence refers to earnings over a longer horizon. Because it is 
estimated from pooled data, it does not allow for variation in the relationship between 
financial statement items and future earnings over firms. 
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SYNOPSIS AND INTRODUCTION: In the last two decades of account- 
ing research, many studies have investigated the relation between account- 
ing variables and risk-adjusted security returns. The earliest studies (e.g., 
Ball and Brown 1968) used simple, nonparametric methods and focused 
mainly on the question of whether accounting earnings are associated with 
residual equity returns. Subsequent studies made methodological refine- 
ments in both the measurement and the statistical techniques. One impor- 
tant statistical refinement was the “unexpected earnings response 
regression model" (UERRM), a linear statistical model that uses the unex- 
pected earnings variable as a regressor to explain risk-adjusted returns.' 
The UERRM has become well-known, and many recent studies (e.g., 
Cornell and Landsman 1989, 686; Daley et al. 1988, 580; Doran et al. 1988, 
392; Landsman and Damodaran 1989, 107; McNichols 1989, 15) have used 
some form of it as a "benchmark" model, against which to compare more 
complicated models. In one paradigm (so popular that it has become 
almost standard practice), various accounting variables are added to the 
UERRM, and their "incremental information content" is assessed by 

' testing the statistical significance of their coefficients. The inferences 
derived from this procedure are, of course, conditional on the degree to 
which the UERRM is correctly specified. 


! Thorough reviews of both the earlier and the later studies are given by Lev and Ohlson (1982) and Bernard 
(1989). 
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A critical problem caused by using a misspecified UERRM is that its 
least squares estimator can lead to erroneous inferences in the research 
design. Despite the UERRM's popularity, researchers have expressed con- 
cerns regarding its specification. For example, Lev (1989) recently surveyed 
a large number of research papers that used some form of an UERRM and 
found that for the most part Ris were low and often bordered on “the 
negligible." His table 1, which includes statistics from 19 studies, indicates 
that most reported A?s are less than 10 percent. Although low A?s are not 
proof of major specification problems, Lev does suggest that they are a 
cause for concern and may be the result of specification problems. 

Investigation of multiple specification problems is an important aspect 
of the present study because the various specification issues are interre- 
lated. For example, nonnormality can be associated with nonlinearity, 
which, in turn, can be associated with heteroscedasticity or variation in the 
coefficients (Judge et al. 1985, 455, 814, 839). Thus, ad hoc tests for a 
single specification problem can be misleading and can fail to identify the 
fundamental problems. 

To our knowledge, no studies have comprehensively and formally 
evaluated the specification of the cross-sectional, ordinary least: squares 
model that relates unexpected earnings to risk-adjusted security returns. 
Therefore, the purpose of this study is to test such a model systematically 


. and empirically for specification problems. Specifically, this study tests for 


nonlinearity, heteroscedasticity, residual nonnormality, omitted variables, 
and interfirm systematic and random coefficient variation. Also, when 
appropriate, adjusted A?-statistics are included to indicate the degree of 
misspecification — information that is not directly observable from the tests 
themselves. A high degree of generality is obtained by using three samples 
of earnings forecasts as proxies for expected earnings. These were ob- 
tained from IBES financial analyst consensus forecasts, Value Line financial 
analyst forecasts, and COMPUSTAT-based time-series forecasts. Daily and 
monthly security returns are considered for short and long event-windows, 
respectively. In addition, one study recently published in Thé Accounting 
Review (Cornell and Landsman 1989) is replicated. The findings from all of 
the samples and the replication indicate that the specification error is large 


: enough to affect conclusions regarding economic relationships. For exam- 


ple, in the replication, the specification problems are shown to lead to sub- 


'stantial instability in inferences from the model. 


Key Words: Specification errors, Nonlinearity, Earnings E Market- 
based accounting research. 


Data Availability: Subject to legal restrictions, the data used for this 
study are available from the authors. 
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HE remainder of this article is organized as follows: the next section presents a 
lineár UERRM and its relation to the classical normal linear regression model 
(CNLRM). Section II sets forth statistical procedures for assessing specification 


violations, including tests for problems with nonlinearity, nonnormality of the 
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residuals, omitted variables, heteroscedasticity, and random or systematic variation in 
the model parameters. The third section presents empirical results on security returns 
cumulated over short and long event-windows. Section IV reports the replication 
results, and the final section contains a summary and conclusions. 


I. Analysis of the Specification of the UERRM 


A specification analysis of the UERRM requires that the model be formally defined 
and that a statistical framework be selected. As noted (see also Bernard 1989; Lev and 
Ohlson 1982), one popular UERRM is the linear cross-sectional model that relates 
abnormal returns to unexpected earnings for firm i and period t: 


CAR,=a,+ b,» UE, Be (1) 
where: i 


CAR,,=cumulative risk-adjusted security return; 
UE,,=unexpected earnings, scaled by market value; 
e, = disturbance term; 
a,=unknown intercept parameter; and 
b,=unknown slope parameter. 


Throughout the remainder of this article, the term UERRM is defined by equation D? 
Our statistical framework is the commonly used CNLRM (see, e.g., Goldberger 1964; 
Kennedy 1979; Kmenta 1986) which when applicable, guarantees that the OLS 
estimator will be unbiased and efficient. In essence, this framework requires normal 
spherical disturbances (with expected values of zero), nonstochastic regressors, and a 
dependent variable that is a linear function of a specific set of regressor variables.? If 
the data meet the assumptions specified by the CNLRM, then the OLS estimator for b is 
unbiased and efficient within the class of unbiased estimators. Failure to meet any one 
or more of the assumptions, however, may render the OLS estimator biased, incon- 
sistent, or inefficient. 

Specification errors can be defined as violations of various assumptions of the 
CNLRM.* Although there are many ways to classify these assumptions, for the sake of 
convenience we use two general categories in the discussion that follows. These 
involve either the regressors (1 and 2 below) or the errors (3 and 4 below), as follows: 


1. The dependent variable is a linear function of a specific set of independent vari- 
ables plus an error term. This assumption can be violated in at least three ways: 


a. The wrong set of regressors is used (i.e., either relevant variables are omitted 
or irrelevant variables are included in the model). 

b. The mode! parameters are not fixed. 

c. The functional form is nonlinear. 


? This is the general form of the model. Details of computetion of these variables will be given later in the 
paper. 

3 In the framework of the CNLRM, the assumptions are sufficient conditions for the OLS estimator to have 
all three properties of consistency, unbiasedness, and maximum efficiency. In alternative frameworks some of 
the assumptions of the CNLRM can be relaxed without serious consequences. 

* The meaning of the term "specification error" varies in the econometric literature. Some restrict its 
meaning to only certain assumptions while others use it to mean the violation of any assumption. This study 
uses it in the latter sense. 
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2. The regressors are nonstochastic. 
3. The error variance-covariance matrix is of the scalar identity form. 
4. The errors are joint normal. 


There is considerable reason to suspect that some of the basic assumptions of the ` 
UERRM, especially that of linearity, are untenable. Specifically, previous studies have 
shown that the earnings response coefficient varies with certain firm-specific charac- 
teristics, such as the discount rate, systematic risk, earnings persistence, size, and 
growth.* If the level of the unexpected earnings is related to any of these factors, then 
even if the true earnings-returns relationship is linear, the empirical cross-sectional 
UERRM will be nonlinear. Therefore, the assumption of linearity in the empirical 
cross-sectional UERRM requires a host of specific assumptions regarding orthogo- 
nality between unexpected earnings and various economic constructs.’ 

Intuitively, however, it seems unlikely that these assumptions of orthogonality are 
reasonable. First, it is well-known that the magnitude of earnings (as well as earnings 
variability) is correlated with systematic risk. For example, Foster (1986, 353) reports 
that the BARRA service uses earnings/price as a class of variables for 8 and return vari- 
ance estimates. Second, it would seem that firms would find it relatively more difficult 
to sustain large increases in earnings than small ones. This would imply a correlation 
between unexpected earnings and earnings persistence. Third, it would seem that the 
level of earnings would vary with size, since size is associated with systematic risk, a 
determinant of expected earnings. Finally, Beaver et al. (1980) suggest that earnings 
growth (which is related to the level of earnings) is a determinant of the discount rate 
the market uses in capitalizing earnings. 


II. Methods for Specification Testing 


Figure 1 summarizes the statistical procedures used in this study to test for various 
violations of assumptions in the CNLRM. Each test is discussed below. 

Box and Cox (1964) suggest a class of power transformations that generalizes the 
standard linear form. Unfortunately, this class is not defined for negative values of the 
untransformed variable, which poses problems for its use with the UERRM because 
variables on both sides of the UERRM equation take on negative values." Therefore, the 
simple power transformation model was considered for equation (1): 


CAR, a, b.c | Uere |^ -e;. 


* Easton and Zmijewski (1989) use longitudinal models to conclude that beta is related to cross-sectional vari- 
ation in the coefficient for unexpected earnings. Their longitudinal results imply that the earnings variable in 
cross-sectional estimation of equation (1) should be replaced by unexpected earnings plus the product of unex- 
pected earnings times beta. This implication, of course, is conditional upon the absence of specification prob- 
lems in their model as it is applied to equation (1). Overall, the model is better specified (e.g., it produces fewer 
specification errors and higher adjusted H?s) with beta added as a linear term, so only those results are 
reported. Also since beta is used in the replication without resolving the stability probléms, this means that 
specification problems in the UERRM are not removed by allowing for cross-sectional variation in the earnings 
response coefficient due to beta. 

é A more detailed discussion of these assumptions, their importance, and reasons why the model might be 
misspecified can be found in Cheng et al. (1991). That paper also gives more detailed results of some of the anal- 
yses reported in this paper. 

? The transformation can be computed by adding a constant to all realized values of the variables. But this 
approach then raises the problem of selecting an appropriate constant to add. Using the data for the present 
study and testing a wide range of addition constants, the severity of this problem is illustrated by A estimates 
which are unstable or for which in many cases the nonlinear least squares would not even converge. 
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Figure 1 
Statistical Tests for Assessing Violations of the Classical 
Normal Linear Least Squares Model 


Possible Violation Tests for Violation 
Functional form and nonnormality of the residuals Likelihood. ratio test of power transformation 
parameter (nonlinearity). 


Ramsey (1969) regression specification (RESET) test 
(nonlinearity). 


Skewness and kurtosis tests (Barnett and Lewis 
1978, 100-01) on the residuals (nonnormality and 


nonlinearity). 
Omitted variables Likelihood ratio tests for omitted variables. 
Heteroscedasticity BPG (Breusch and Pagan 1979; Judge et al. 1985, 


445-47) and other tests. 
Coefficients not fixed l g-test from Swamy’s (1970) random-coefficient 
model to test a fixed-coefficients hypothesis. 


Slope-dummy test of the correlation between b and 
forecast error. 





where w=1 if UE20 and w= —1 otherwise.? When \=1, the standard linear model is 
produced as a special case, so that a test of \=1 is a test of linearity. 

The dependent variable was not transformed for two reasons. First, it would render 
the R?-statistic noncomparable between models with different values of ^, thus making 
it difficult to assess the relative degree of specification error in one model vis-à-vis 
another. Second, the dependent variable is already based on a log transformation in the 
market model. 

If the market does not assign the same multiplier to all values of the forecast error 
(perhaps because of a relatively low likelihood that extreme values will continue in the 
future), then estimates of A should not be equal to 1.? An alternative test of linearity, 
Ramsey's (1969) regression specification test (RESET) is also used. 

Normality of the residuals is tested by using sample skewness and kurtosis statis- 
tics (Barnett and Lewis 1978, 100-01). These statistics have the advantage of being 
resistant to the so-called masking effect, in which outliers distort the measures in favor 
of normality. Furthermore, they do not require that the variance be known, unlike the 
Kolmogorov-Smirnov statistic (Lilliefors 1967). 

Diagnostic tests for omitted variables can be conducted by including possible 
omitted variables and evaluating the effect. Because previous research (see, Atiase 
1980; Baldwin and Meyer 1979; Banz 1981; Easton and Zmijewski 1989; Kross 1985) 


8 The measurement and scaling of forecast error are discussed below. Note that a transformation param- 
eter not equal to 1 logically implies omitted variables from the linear model. This can be seen by expanding (via 
Taylor Series) the right-hand side ot the equation into linear plus other nonlinear terms. The nonlinear terms 
are the omitted variables. This provides an intuitive basis for the RESET test described below. 

* The power transformation is a likely choice for researchers to test to solve the nonlinearity problem. It is 
included in the paper both to test linearity (i.e., is \ equal to 1?) and to inform researchers that there is fairly little 
benefit to using it instead of the simpler relative rank transformation, as is reported in the results section. 
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suggests that size, price, and systematic risk may be omitted variables in the UERRM, 
we added these variables to the model and tested for increased explanatory power. 
Market value of the firm's common stock is used as a surrogate for size, market price 
per share of common stock is used to measure the price variable, and the slope coeffi- 
cient from the log-form market model is used to measure systematic risk.'? We use these 
variables for diagnostic purposes only and do not argue for their inclusion in practice. 

Heteroscedasticity can result from using a linear functiona! form to represent a 
nonlinear relationship, or it can occur as a result of simple variation in the magnitude 
of the observations. Since there are many ways that errors can systematically vary, 
there are many possible tests for heteroscedasticity. One such test is the Breusch-Pagan- 
Godfrey (BPG) test, in which the heteroscedastic relationship is based on a regression of 
the squared (normally distributed) residuals on selected regressors (Breusch and Pagan 
1979; Judge et al. 1985, 445-47). Several other tests that produced similar conclusions 
were conducted, but only the BPG test is reported since it provided the best fit for the 
heteroscedastic relationship in our analyses." 

The standard UERRM assumes that the coefficients are fixed and the same for all 
firms. Alternatively, the coefficients might vary randomly or systematically across 
firms. If the coefficients come from a common distribution but vary randomly across 
firms, then some random-coefficient model, such as the Swamy model, is more appro- 
priate than the fixed-coefficient model.” If the coefficients vary systematically across 
firms (as the results of Kormendi and Lipe 1987; Easton and Zmijewski 1989; Lipe 1990 
suggest they do), then either a slope dummy-variable model or a seemingly unrelated 
regression model might be more appropriate (Judge et al. 1985, 550).'? 


III. Empirical Results 


Three separate samples of earnings forecasts are used to measure specification 
problems. The first is based on time-series annual forecasts'* for a COMPUSTAT sam- 
ple (245 firms for 19 years), the second on IBES annual earnings forecasts (168-207 
firms for 11 years), and the third on Value Line earnings forcasts (258 firms for five 
years). These data sources are described in Foster (1986, 80, 271, 277). All samples are 
limited to firms on the New York Stock Exchange that have December fiscal year-ends 
and meet normal requirements regarding data availability. The UERRM with long- 
window returns is investigated for all samples, and the UERRM with short-window 


10 A reviewer suggested that we use size-adjusted abnormal returns as the dependent variable to control for 
the size factor. We tested the “size model approach" described in Kothari and Wasley (1989) to generate the 
abnormal returns and found no major changes in results. 

?! As discussed above, a heteroscedasticity test must implicitly specify a model that relates the residuals 
and the regressors. 

122 The Swamy model assumes that the coefficients do not vary over time. If this assumption is not true, then 
some other model such as either the Hsiao or Hildreth Houck random coefficient might be appropriate (see 
Judge et al. 1985, 547, 806). 

13 Regardless of whether the coefficients vary randomly or systematically, the Swamy g-statistic (Swamy 
1970) is useful in testing the null hypothesis that the coefficients are equal and fixed across firms. Therefore, 
this test and a slope-dummy analysis are performed. 

14 Since Albrecht et al. (1977) and Hopwood and McKeown (1981) find no evidence of superior forecasts 
from more sophisticated univariate time-series models, the random walk model is used for the time-series fore- 
cast for the COMPUSTAT sample. 
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returns is investigated for the Value Line and IBES samples.'5 The firms in the samples 
overlap, but the different forecast methods provide generality for the analysis. 

All samples are quite homogeneous, with the largest amount of clustering in the 
utilities and chemical industries, which is comparable to the data base populations of 
other research studies. Given very similar results for the three samples, only IBES 
results are presented, with one exception. The COMPUSTAT results are reported for 
the random-coefficient analysis since the other samples lack sufficient data for estima- 
tion of longitudinal models. 

Abnormal returns are computed from a standard market model on logged returns.'$ 
The model parameters are estimated for each firm for each year of the sample period 
during an estimation interval that includes 60 consecutive months ending in December 
of the year before the year of the earnings being announced. Abnormal returns are then 
computed for each month from January of the year preceding the announcement 
through the month of the announcement. The abnormal returns are standardized with 
Patell's (1976) method to minimize heteroscedasticity and are summed (after adjusting 
for the number of months in the period for each firm and earnings announcement) over 
the months in the event-window to form cumulative abnormal returns (CARs).'" Iden- 
tical procedures are used for short-window returns, with estimation extending from 
160 to 61 days before the earnings announcement, and including both the day before 
and the day of the announcement. 

The unexpected earnings are computed by subtracting the predicted from the 
reported annual earnings and dividing the difference by the market value of the firm's 
common stock on the day before the beginning of the event-window. The forecast 
closest to the beginning of the holdout period is used for each anlaysis. 


Results for Long-Window Security 


Specification Analysis of UERRM. Panel A of table 1 gives diagnostic statistics and 
associated specification tests for the single-regressor UERRM. Panel B presents specifi- 
cation diagnostics and tests for various alternative models described below. 

As anticipated, panel A of table 1 shows that the earnings response coefficients are 
positive and significant (the third column). Furthermore, as reported in previous 
studies, many of the adjusted R*-statistics are less than 10 percent. The BPG test of 
heteroscedasticity fails in four of the 11 years, which is considerably higher than would 
be expected by chance. 

The Rs associated with the Ramsey RESET test of linearity report the cumulative 
incremental explanatory power associated with adding the squared, cubed, and fourth 
powers of the fitted values of the dependent variable to the regression. For example, for 


15 The short-event-window analysis was not applied to the COMPUSTAT-based annual time-series fore- 
casts since one-year-ahead forecasts would be very much out of date at the beginning of a holdout period start- 
ing the day before the earnings announcement. 

15 The logarithmic form of the market model is used so the variable being analyzed equals the continuously 
compounded return. This also allows some appeal to a central limit theorem argument (Fama 1976, 20; Alexander 
and Francis 1986, 145) concerning normality. 

" Unstandardized abnormal returns (UARs) yield results similar to those based on standardized predic- 
tion errors. The models with UARs have slightly higher R?s, much more difficulty with heteroscedasticity 
(which is not fully correctable with GLS), and slightly higher incidence of specification errors in general. The 
heteroscedasticity problems are not surprising since the purpose of standardization is to correct for that 
problem. 
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Table 1 i 
Diagnostic Evaluation of the Single-Regressor UERRM: CAR=a+b-UE 
(IBES Sample, Long Windows) : 


Panel A. Individual Years: 
(1) (2) (3) (4) (5) (6) (7) (8) (9) . (20) (11) (12) 


Adj. RESET Bis F to Add 
Adj OO Market 

Year a b R?  .BPG Ri Ri Ri  Skew Kurt À Info 
75 .34¢ 6.64* 024 15  .018 .013 = .030 406 2.82 94 22.11f 
76 .09 8.87t^ .041 ' .56' .060*  .158t . .164t 1.091* 5.09*^  .41f 32.12t 
, 22 .12* 8.54]  .159 6.04* .190t ..187* .231¢ .929* . 477* .75*. 23.841 
78 .28t 4.86f  .103 11.91t .161f  .2311  .2321  .853* 4.70* 28t . 436f 

79 —.bb5t 4.89t  .143 8.65t .260t  .282t  .330t  .084 - 3.89 45t 2.07 
80 . 9t 3.71t  .085 92 .150t .147¢  .150t  .507* ` 3.05 38t 6.09t 
81 44t. 4.11} .046 7.47? .111f  .108t  .111f  .648* 2.81 A2] 55.16t 
82 . 50t 2.49t .081 1.40 .147f  .1611  .1681 .296 3.12 62t 49.911 
'83 . 07 149t  .027 29 — .031 .030 .040 1.203* 8.48” 1.54 5.86t 
84 .01 3.17?  .142 2.42 .217t .219t .216t .582* Ais .552t ` 9.05f 


85 17* 1.23] .114 .28 .110 -142* .218t .604* 3.87 E A47t  13.85f 
* Significant at alpha —0.05. 
t Significant at alpha 0.01. 


Panel B. Summary of All Years: 
a) — (2 (3) (4) (8) (6) (7) (8) (8) (10) 


Number of Years with Rejections Adj RESET His ` No. of Sig. 

. ———————————— Ad). ———————— ——— 
` Model BPG BPGA RESET R? R o R4 Ri Skew Kurt 
Q-— ae 2 8 . 088 132. .153 -172 8 5 
E-— 3. 1 7 141 WE .178 481 7 8 
R— 2 0 6 172 .201 .198 .201 7 5 
OO00 8 2 8 .250 .283 .296 .305 8 5 
-OLLO 6 2 6 -273 .298 : 311 320 7 5 
ELLO 6 0 6 307 © 214 .326 326 6 4 
RLLO 6 1 4 325 .333 .338 341 6 4 
. ORRR 7 2 6 .274 .901 .312 .323 8 6 
ERRR 6 0 8 .308 .317 -331 333: 7 5 
: RRRR 6 D, 5 :.325 BE .344 944 5 4 

Model Codes: - 
Character Position 


Character Position 1: Type of measurement for forecast error 
Character Position 2: Type of measurement for price 
Character Position 3: Type of measurement for value 
Character Position 4: Type of measurement for beta 


Type. of Measurement 


O: Original data,'untransformed 

E: Estimated power transformation parameter 
- R: Rank transformation. 

L: Log transformed ` 
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1985, the basic adjusted R? is 0.114. However, when all three powers of the fitted values 
of the dependent variable are added to the regression, the adjusted R? almost doubles to 
0.218. Notice that in nine of the 11 years the fourth-power RESET test rejects linearity, 
providing convincing evidence against the simple linear functional form. Furthermore, 
the large increases in R? indicate that the degree of misspecification is considerable. 

The skewness and kurtosis statistics for the residuals clearly indicate a pattern of 
nonnormality. For example, the skewness statistic rejects the test for normality in eight 
of the 11 years. 

An additional test of linearity is the estimate of ^, the power transformation param- 
eter, and a statistical test of the null hypothesis that the model is linear. When this pa- 
rameter equals 1, the UERRM reduces to its standard linear form. Therefore, under the 
null hypothesis of linearity, the value of this coefficient should be 1. The data, however, 
strongly indicate that this is not true. The estimates are typically less than 0.50 and 
significantly different from 1 in nine of the 11 years. : 

The last column in panel A of table 1 displays a likelihood ratio test of the hypoth- 
esis that the market variables—price, market value, and beta—are omitted from the sim- 
ple UERRM. The null hypothesis of no omitted variables is strongly rejected in virtually 
every year. 

In summary, the statistics in panel A of table 1 provide considerable evidence of 
multiple specification problems in the simple UERRM. These problems include hetero- 
scedasticity, nonlinearity, nonnormality of the residuals, and omitted variables. 

Specification Analysis of Alternative Models. Because the simple UERRM fails most 
of the specification tests, several alternative specifications are considered for addi- 
tional evidence on the specific causes of these failures and for possible improvement of 
the simple model. It should be emphasized, however, that we do not specifically advo- 
cate any of the alternative specifications set forth. The decision to use a given model in 
a particular research project needs to be made in light of numerous considerations, 
such as the sample size, the degree of misspecification for the particular sample and 
variables in the model, and the availability of theoretical alternatives for the particular 
research problem. 

The additional models use alternative measures for all the variables—earnings fore- 
cast error, price, value, and beta. Also, generalized least squares (GLS) estimation is 
used when the BPG test fails.'? Specifically, the measurement of each of the variables is 
considered according to various combinations of several possible transformations: 
transformation by estimating A simultaneously with the other model parameters (E), 
transformation by the logarithmic function (L), no transformation (O), transformation 
by adding quadratic and cubic terms to the model, and transformation by ranking (R). 

These specific transformations are selected according to the variable in question 
and the individual transformation's ability to correct specification problems. The E 
transformation allows powers of the regressor; therefore, it adjusts for nonlinearity. 
The rank transformation replaces the variable with the value of its rank and also gener- 
alizes the functional form since it is invariant under the entire class of order-preserving 


18 For all models, we also consider the possible impact of outliers on the specification analyses. To do this, 
we reanalyze all models and samples with the largest 5 percent and the smallest 5 percent of the observations 
deleted. This procedure gives no material improvement in any model. This means that outliers may contribute 
to the specification problems, but removing them does not solve the problems. 
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transformations, which include power transformations such as the square root as a 
special case. Furthermore, it is relatively insensitive to outliers. This transformation 
was suggested by Beaver et al. (1979) in their seminal work on the functional relation- 
ship between unexpected earnings and risk-adjusted returns. However, most subse- 
quent studies have not used ranks. 

In this research, ranks are standardized by the number of observations plus 1 
(N+1) so that the ranked variable has a maximum value of N/(N+1) and a minimum 
value of 1/ (N-- 1), with N being the number of observations. The standardization effec- 
tively produces coefficients with the desirable property of being independent of the 
number of observations. The terms “ranked” or “ranking” in this article refer to this 
relative rank procedure. 

The logarithmic transformation is considered for the market-value variable since 

. Brown et al. (1983) found this transformation useful in reducing skewness. The same 
transformation is also considered for the price variable. Finally, the polynomial trans- 
formation is considered since it defines a general functional form capable of capturing 
a wide range of nonlinearities.'? 

Panel B of table 1 presents specification diagnostics and tests for the various alter- 
native models. With the characters E, L, O, and R used to indicate the types of transfor- 
mations, as described above, each model is coded according to the placement of these 
letters in four character positions corresponding to (1) the transformation of forecast 
error, (2) price, (3) value, and (4) beta. A dash indicates that the given variable is not in 
the model. For example, model O— means that the forecast error is in original form (un- 
transformed), and the other three variables are not in the model. In the RLLO model, 
the forecast error variable is ranked, price and value are logged, and beta is not 
transformed. 

The second column in panel B indicates the number of years, out of 11 total, in 
which the BPG statistic rejects homoscedasticity at ~=0.05 for ordinary least squares 
(OLS) estimation. The third column is the same statistic but with generalized least 
squares (GLS) estimation used when the BPG test on OLS rejects homoscedasticity. For 
the number of years in which the quartic RESET test rejects linearity, each year’s esti- 
mation is based on OLS if the related BPG test did not reject homoscedasticity; other- 
wise it is based on GLS. The adjusted R? is averaged across years, as are the RESET 
adjusted R?-statistics based on adding the squared, cubed, and quartic powers, respec- 
tively, of the fitted value of the dependent variable to the OLS regression.?? Panel B of 
table 1 also shows the number of years in which the skewness and kurtosis tests of the 
residuals reject normality. Again, these estimations are based on the use of GLS when 
the BPG test rejected homoscedasticity. 

The O— model in panel B corresponds to the model reported year by year in panel 
A. For example, the BPG statistic is rejected for this model in four of the years (1977-79 
and 1981), and this number corresponds to the entry for O— in the second column of 
panel B. 


? The polynomial model results are not reported in the tables to save space. They are qualitatively similar 
to the estimated transformation results. 

? Although the regressions are based on GLS in the cases where the BPG failed for OLS, the R?-statistics are 
computed from the OLS regression (which is conservative) since they lose their normal meaning with GLS 
regression. 
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The effect of nonlinearity can be assessed by comparing the R?-values in panel B. 
For the simple, one-regressor, untransformed model (O—), adding the nonlinear 
squared, cubed, and quartic powers of the fitted dependent variable to the equation in- 
creases H? by approximately 100 percent (from 0.088 to 0.172). This implies that mis- 
specification of the functional form causes, approximately, a 50 percent loss in explan- 
atory power for the model. In contrast, this loss in explanatory power is much smaller 
for the RRRR model, averaging less than 10 percent. Although the incidence of RESET 
rejections is clearly non-zero for the RRRR model, the relatively small degree of loss in 
R? due to nonlinearity indicates that the problem is substantially mitigated. 

The use of either the power or rank transformation of the forecast error variable 
produces a substantial improvement in R?. This is shown by the adjusted R?s for models 
E— and R—. These models yield adjusted R?s of 0.141 and 0.172 compared to 0.088 for 
the untransformed model. Furthermore, simply adding the market variables (price, 
value, and beta) to the untransformed, single-regressor model (O—) causes the adjusted 
R? to almost triple. A substantial portion of this benefit remains even when the forecast 
error is transformed. Comparing the transformed, single-regressor models to any of the 
transformed, multiple-regressor models shows that the multiple-regressor models have 
considerably higher R?s in all cases. For example, the best single-regressor model is 
R—, which has an R? of 0.172. This is considerably smaller than the R? of any of the 
multiple-regressor models and is clear evidence of omitted variables in the single- 
regressor model. 

However, adding the market variables without transforming the forecast error does 
not produce the best model possible. Incorporating any of the transformations provides 
another substantial increase in R?. In fact, the overall best model is RRRR, with 
adjusted R? of 0.325. This represents nearly a fourfold increase in explanatory power 
relative to the linear, single-regressor UERRM. Again, this large increase in R? indi- 
cates that the degree of misspecification in the linear, single-regression UERRM is con- 
siderable. 

Although the problem of heteroscedasticity is pervasive, it is virtually eliminated 
when GLS is used as needed. This can be seen by comparing the results for BPG in 
panel B, table 1, which uses OLS, with those for BPGA, which used GLS. For BPG, the 
incidence of rejections is high and consistent across all samples. For BPGA, it is low 
and even zero for some models. This data strongly suggest a need to use GLS when the 
BPG test fails. 

Finally, skewness and kurtosis of the residuals are problems for all models. Addi- 
tional research is required to assess the specific cause (or causes) of these rejections, 
but possible sources may be anomalous observations or the distribution of the depen- 
dent variable, which is not subjected to additional transformations (other than the log 
transformation in the market model) to maintain comparability of R?-statistics across 
models. 

In summary, the statistics in table 1 are evidence of the increase in explanatory 
power (as a measure of the severity of specification problerns) and the improvement in 
RESET and BPG tests when alternative models are used for the linear, single-regressor 
UERRM. 


Results for Short-Event Windows 


These results are similar to those for the long-windows except that the R*-statistics 
are lower. In fact, the earnings coefficient is significant for only four of the 11 years for 
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the O— model. This is no surprise since the event-window includes only the two days 
around the earnings announcement and does not incorporate information impounded 
in the market before that time.” Nevertheless, the earnings coefficient is significant for 
at least ten of the 11 years for any transformed model. In additicn, the untransformed 
single-regressor model shows a very large loss due to nonlinearity (adjusted R? loss is 
from 0.034 to 0.009). As with the long event-windows, adding the market variables and 
transforming the variables produces the best overall models, and each of these proce- 
dures adds explanatory power. Furthermore, the RRRR model again substantially miti- 
gates the nonlinearity problem, as can be seen from the relatively small loss in R? (from 
0.050 to 0.047). 

The skewness and kurtosis statistics are also similar to those for the long event- 
windows, and the number of rejections does not systematically depend on the choice of 
the model. Except for a smaller number of BPG failures (probably.due to the lower R?), 
the data indicate that all the specification problems considered exist for the short 
periods, and the alternative model specifications have the potential to either correct the 
specification problems or, at least, mitigate their impact. 


,Fixed-Coefficient Hypothesis 


The relation between nonlinearity and systematic variation in the earnings forecast 
error coefficient is considered next. It should be emphasized that our interest in this 
issue is primarily as it pertains to the cross-sectional UERRM and nonlinearity; a thor- 
ough analysis of all sources in systematic variation in the coefficients of the longitu- 
dinal model is beyond the scope of this article. l 

Rejection of the overall null hypothesis that the coefficient is fixed implies that the 
coefficient varies across firms, but it does not indicate whether it varies randomly or ` 
systematically.” Therefore, we tested for systematic variation in the coefficient and 
specifically for correlation between the forecast error and the earnings response coeffi- 
cient. 

If there is no relation between the forecast error and the earnings response coeffi- 
cient, the coefficient should be the same for all levels of forecast error in the cross- 
sectional regression. The sample is therefore partitioned into five groups on the basis of 
forecast error, and a likelihood ratio test is performed for the null hypothesis that the 
earnings response coefficient is the same for all five groups.? If the earnings response 
coefficient is unrelated to the size of the unexpected earnings, then the adjusted R? for 
the dummy-variable model should be no larger than that for the no-dummy-variable 
model. 


21 The results of Thompson et al. (1988) suggest that the market reacts to news announcements other than 
earnings announcements. Therefore, for the IBES sample we attempt to reduce noise by eliminating firms that 
had significant news announcements relating in any way to the firms' earnings performance, including 
dividend announcements, within the 30 market days before the earnings announcement. Overall, this 
procedure does not yield any material improvement in the explanatory power of any model. 

22 The Swamy g-statistic (Swamy 1970) tests the null hypothesis that the earnings response coefficient is 
fixed. The alternative hypothesis includes both the case in which the coefficient comes from a random distribu- 
tion (i.e., follows a Swamy Random Coefficient model; see Judge et al. 1985, 539) and the case in which it 
systematically varies with some exogenous variable. The g-test for the basic single-regressor O— model and the 
OLLO model rejects the fixed-coefficient hypothesis with an a error much less than 0.01. Rejection implies that 
the coefficient varies across firms, but it does not indicate whether it varies randomly or systematically. 

23 The number of groups is selected to provide for at least 30 observations in each group. 
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Table 2 
Test for Correlation Between Forecast Error and Earnings Response Coefficient 


Long Windows Short Windows 
IBES COMPUSTAT IBES 
R? With R? With R? With 

Model R? Dummies R? Dummies R? Dummies 

o— 0.088 0.132 (8) 0.057 0.104 (12) 0.009 0.024 (4) 

E— 0.141 0.71 (4) 0.120 0.172 (13) 0.027 0.031 (2) 

R— 0.172 0.201 (4) 0.153 0.181 (9) 0.035 0.042 (2) 
OLLO 0.273 0.298 (6) 0.229 0.262 (11) 0.022 0.031 DI 
ELLO 0.307 0.313 (1) D.261 0.287 (9) 0.040 0.041 (0) 
RLLO 0.325 0.337 (3) 0.299 0.312 (7) 0.047 0.050 (0) 
ORRR 0.274 0.297 (6) 0.231 0.252 (11) 0.022 0.081 (3) 
ERRR 0.308 0.317 (2) 0.265 0.23 (12) 0.040 0.041 (1) 
RRRR 0.325 0.337 (3) 0.300 0.313 (7) 0.047 0.050 (0) 


* The numbers in parentheses are the number of periods for which the R? with Dummies is significantly 
greater than the original R? out of 11, 19, and 11 possible periods, respectively. 


Model Codes: 
Character Position 


Character Position 1: Type of measurement for forecast error 
Character Position 2: Type of measurement for price 
Character Position 3: Type of measurement for value 
Character Position 4: Type of measurement for beta 


Type of Measurement 


O: Original data, untransformed 

E: Estimated power transformation parameter 
R: Rank transformation 

L: Log transformed 


The data in table 2 do indicate a higher R? for the dummy-variable version of the 
O— model. For example, for the COMPUSTAT sample, the likelihood ratio test rejects 
the null hypothesis of no correlation between forecast error and earnings response 
coefficient in 12 out of the 19 years, and the dummy model's average adjusted R? is 
approximately double that for the no-dummy model. This data therefore indicate that ` 
the coefficient varies systematically and that a pure random-coefficient model is inap- 
propriate. 

Next, the hypothesis that nonlinearity is associated with systematic variation in the 
earnings response coefficient is tested. Judge et al. (1985, 814) note that nonlinearity 
may cause coefficients of the model to appear to vary even when the true underlying 
structure does not change. (Of course, the cause might be that variation in the coeffi- 
cients creates the appearance of nonlinearity.) We test for this possibility by investigat- 
ing whether the transformations that control for nonlinearity remove or mitigate the 
systematic variation in the response coefficient. Inspection of the appropriate models, 
especially RRRR, reveals a substantial reduction of the systematic variation in the re- 
sponse coefficient. For example, for the RRRR model (short event-window, IBES 
sample), there are no rejections of the dummy-variable test at all, and the difference be- 
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tween the R?s for the dummy-variable and no-dummy variable models (0.047 vs. 0.050) 
is very small. We therefore conclude that a portion of the systematic variation in the 
coefficient of the single-regressor UERRM is associated with the observed nonlinearity 
and the resulting specification error. 


IV. Replication of a Recent Study 


To assess the effect of specification errors on actual accounting research, we repli- 
cate a recent study by Cornell and Landsman (1989) that examines the influence of one- 
quarter-ahead earnings forecast revision, one-year-ahead earnings forecast revisions, 
and earnings forecast errors on CARs. For the sake of brevity, we present results only 
for their tables 2 and 3, which account for their two main models” and their empirical 
findings. We do not provide details on the issues of their study, their sample, or the 
measurement of their variables. We follow their sampling plan and measure the varia- 
bles exactly as described in their article. Moreover, we use their notation so that the 
interested reader can refer to their article for detailed definitions and specifications 
relating to the meaning and measurement of the variables. It should be emphasized that 
we selected this study because it was recently published in The Accounting Review and 
we had the necessary data readily available. We do not address any issues in the study 
other than the problems potentially caused by misspecification of the UERRM. 

Diagnostic evaluation of the two main models of Cornell and Landsman (each 
based on 4,146 observations from pooling of data for nine quarters) indicates problems 
with heteroscedasticity, nonlinearity, and nonnormality: for both the simple and full 
models the BPG, RESET, the skew, and kurtosis tests fail for the O— model. Using GLS 
removes the heteroscedasticity for both the simple and full models; further, the nonlin- 
earity problem is removed for the full model, but the RESET test still fails for the simple 
model. These results must be interpreted in light of the extremely large sample of more 
than 4,000 observations, which implies very powerful tests that reject with very small 
effects. For example, in the RRRR application for the simple model, the adjusted R? and 
the RESET adjusted R*-statistics are equal (0.075) with three digits of precision; 
nevertheless, the RESET test rejects for the difference between these two numbers, 
which is less than 0.001. This suggests that the loss in explanatory power attributable to 
nonlinearity is extremely small. 

The diagnostic tests further show that using ranks substantially increases the ex- 
planatory power of the model from an adjusted R? of 0.006 for the untransformed sim- 
ple model (O—) to 0.075 for the fully ranked model (RRRR). A similar increase occurs 
for the full model. In both cases, the adjusted R? increases from less than 1 percent to 
more than 7 percent. 


24 The “Simple Model” relates AR, on the left-hand side of the equation to three variables on the right-hand 
side of the equation: FE, (the earnings forecast error for firm i and quarterly earnings announcement t), PBC, 
(the forecast revision for firm i for quarter t-- 1, made in response to the earnings announcement for quarter t), 
and FRY, (the forecast revision for firm i for the next fiscal year). The “Full Model” also adds to the right-hand 
side DFE,,, DFRQ,,, and DERBY, which are indicator variables to permit the coefficients of FE, FRQ, and FRY to 
take on different values in the fourth quarter. 

?5 Although we exactly repeated their sampling plan, our sample contains more firms than reported in the 
CL study. We discussed this with the authors and requested that they provide us with a list ofthe firms that they 
used. However, they were not able to give us the list. Our assumption is that the larger number of observations 
in the present study is a result of our using a more recent version of the IBES tape. In any case, this difference in 
sample should not affect our conclusians since these conclusions are based on comparisons of results within 
our own sample, not comparisons with CL's results from their sample. 
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To further assess the effects of specification error on the models of Cornell and 
Landsman, we examine the sensitivity of the coefficient estimates and their signifi- 
cance levels. We do this by randomly assigning half of the 4,146 observations to one 
partition and the other half to another partition. This gives us two large samples, each 
containing 2,073 observations. Next, all of the models are estimated separately for each 
of the two samples, and the stability of the estimates are compared across the two parti- 
tions. Given the large size of each sample, there should be considerable stability across 
the two partitions. 

Table 3 presents the results for the two partitions, first for the original model with 
unranked forecast errors (panel A) and second for the model with ranked forecast 
errors (panel B). The results are striking. The significance or nonsignificance of the 
three slope coefficients in panel A differs across the two partitions in every instance. 
For example, the estimate of o; is 0.009 and not significant for the O— model in the first 
partition, panel A. In the second partition, the corresponding estimate is 0.016 and sig- 
nificant. In contrast, for the model with ranked forecast errors (panel B), the signif- 
icance or nonsignificance of the three slope coefficients is consistent across the two 
partitions in every case but one, namely for o; in the RLLO model. Also note the sub- 
stantially larger Hie and t-values for œ, and a; in panel B as compared to panel A. More- 
over, not only are the t-values larger in panel B, they are more stable as well.?5 

Table 4 reports the stability analysis for Cornell and Landsman's full model. Again, 
the model with the ranked forecast errors (panel B) produces a considerably higher 
degree of stability in the estimates for the six slope coefficients. In the original model 
with unranked forecast errors (panel A), the significance or nonsignificance of each of 
the six slope coefficients differs across the two partitions for at least two of the three 
market forms. In contrast, for the model with the ranked forecast errors (panel B), sig- 
nificance or nonsignificance agrees in every case for all six slope coefficients except a2. 
Again, the model with ranked forecast errors has considerably larger His and larger 
t-values, especially for a,, the coefficient for forecast error.” The overall results of the 
replication demonstrate that inferences from such applications of the UERRM are not 
reliable even in large-sample designs. In this case, a particular transformation (ranks) is 
successful in reducing the instability. 


V. Summary and Conclusions 


This research evaluates the specification of the commonly used unexpected earn- 
ings response regression model—a single-regressor model of the linear relation between 
earnings forecast error and cumulative risk-adjusted security returns. Three samples of 
earnings forecasts were obtained from IBES, Value Line, and COMPUSTAT (the latter 
sample was used to generate time-series forecasts). Returns for both short (two-day) and 


7° The original model shows evidence of omitted variables since the explanatory power increases 
substantially when the market variables are added. Contrast this with the much smaller increase in explanatory 
power when the market variables are added to the model with ranked forecast errors. 

?' Table 3 and table 4 report results based on the first random partition set we ran. We repeated the 
procedure three additional times. The reported results fall about in the middle of the results obtained from 
these four trials. In one trial, some of the inferences of the unranked models are a bit more stable than the trial 
reported here, but in the other two trials, the inferences from the unranked models are less stable, even to the 
point where the same variable's coefficient is significant in opposite directions for the two partitions. 


594. Ke DW ng f The Accounting Review, July 1992 
Table 3 


Simple Cornell-Landsman Model Results for Two Partitions 
AR, 05 T o4, FE, o; FRQ, Los FRY ,4- €; 


Panel A. Original Model With Unranked Forecast Errors: 


Form of. ps 
Market Terms Qo [A Qa Qa Bi 
Partition A 
None ^. —0.005* 0.000 =. 0.96 ` 0.020 0.002 
(oO): —2.819 ` 1.814 © — 1.633. 0.424 
Logged 0.010* 0.033* 0.057 0.004 0.012 
(OLLO) 2.522 2.324 0.309 0.093 
Ranked 0.004 . 0.032* . 0.091 0.017 0.016 
(ORRR) 0.992 2.292 0.459 0.340 
x IND Partition B 
None —0.005* omg ` 0.367* 0.119* 0.012 
(03 - —3.139 2.184 2.454 2.502 
Logged 0.013* 0.006 ` 0.505* 0.097* 0.029 
(OLLO) 3.875 0.921 3.342 2.564 
Ranked 0.005 . 0.008 0.432* 0.126* . 0.033 
(ORRR) 1.257. 1.054 2.702 2.590 
Panel B. Model With Ranked Forecast Errors: . 
Form of 
Market Terms - Oo Qs: ; Ga a . R* 
Partition A 
None —0.042* 0.034* 0.003 0.036* 0.059 
R~- —10.060 5.949 . 0.560 6.008 
Logged —0.033* 0.034* 0.007 0.038* 0.064 
(RLLO) —3.422 6:044° 1.246 6.598 
Ranked —0.036* 0.034* . 0.006 0.036* 0.066 
(RRRR) 6.415 5.964. 1.202 6.281 
Partition B 
None —0.048* 0.045* 0.010 0.030* 0.073 
(R-) —11.840 7.635 1.635 - 4,851 
Logged ` —0.038* ` 0.036* i 0.011* 0.028* -0.081 
(RLLO) —4209 6.251 . 2401 4.846 
Ranked .  —0.034* . 0.035* 0.011 0.029* 0.084 
' (RRRR) : — 26.168 6.123 ` ^ 1959 : 5.015 


* Significant at a=0.05 (two-tailed). 
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Table 4 


Full Cornell-Landsman Model Results for Two Partitions 
AH, 700 d- 0 FE, +a FRO, Los FRY, + a4 DFE,, Tos DFRQ, 4 os DFRY nı és 


Panel A. Original Model With Unranked Forecast Errors: 


Form of 
Market Terms Qo EN ES ER Qs Ge Ge 
Partition A 
None —0.004* 0.023* 0.006 0.091 —0.018 1.288* | —0.321* 
(0 —2.776 1.996 0.046 1.607 —1.465 3.816 — 3.098 
Logged 0.010* 0.024* 0.039 0.083 -—0.013 0.846*  —0.257* 
(OLLO) 2.475 2.274 0.244 1.326 —0.864 2.030 —2.245 
Ranked 0.004 0.023* 0.035 0.128 —0.015 1.018*  —0.300* 
(ORRR) 1.021 2.140 0.218 1.740 — 1.032 2.435 -—2.279 
Partition B 
None —0.005* 0.004 0.420* 0.122* 0.026 — 1.182 —0.222 
(0 — 3.252 0.448 2.730 2.515 1.783 —1.814 — 0.937 
Logged 0.013* 0.006 0.533* 0.086* 0.050*  —0.173 —0.483* 
(OLLO) 3.881 0.718 3.544 2.433 3.300 —0.257 ~~ 2.324 
Ranked 0.005 0.005 0.475* 0.117* 0.042*  —0.295 —0.248 
(ORRR) 1.269 0.475 2.848 2.431 2.459 —0.425 ~ 1.035 
Panel B. Model With Ranked Forecast Errors: 
Form of 
Market Terms Qo EN ER Os ER Os Ge 
Partition A 
None —0.043* 0.038* 0.006 0.030* —0.011 —0.018 0.042* 
(R—) —10.510 5.767 0.860 4.338 —0.902 — 1.413 2.919 
Logged —0.032* 0.036* 0.010 0.030* —0.002 —0.019 0.038* 
(RLLO) —3.410 5.861 1.730 4.849 -0.154 — 1.408 2.695 
Ranked —0.036* l 0.037* 0.009 0.028* — 0.006 —0.018 0.041* 
(RRRR) — 6.493 5.907 1.638 4.445 —0.445 —1.376 2.876 
Partition B 
None —0.048* 0.047* 0.013* 0.023* 0.000 —0.023 0.034* 
(R—) —12.070 7.183 2.094 3.340 — 0.003 — 1.513 2.169 
Logged —0.039* 0.039* 0.012* 0.021* —0.015 —0.007 '0.037* 
(RLLO) —4.296 6.245 2.039 3.257 — 1.169 — 0.537 2.408 
Ranked —0.034* ` 0.039* 0.012* 0.022* —0.012 — 0.009 0.035* 
(RRRR) — 6.294 6.209 2.022 3.378 —0.949 —0.664 2,299 


* Significant at «=0.05 (two-tailed). 
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long (more than a year) event-windows were examined. In addition, the results of a re- 
cently published study were replicated. 

The specification analysis includes tests for nonlinearity, heteroscedasticity, resid- 
ual nonnormality, omitted variables, and coefficient variation across firms. The results 
are fairly consistent across all samples and event-windows: all the specification tests on 
the UERRM reject the CNLRM assumptions in almost all cases. One of the most pro- 
nounced effects observed is nonlinearity. For the single-regressor response model, the 
average adjusted R? indicates that the degree of misspecification is considerable, since 
adjusted R? typically doubles or triples when the regressor is transformed by one of 
several methods, including ranking, power transformation, and polynomial regression. 
This results casts serious doubt on the attempts to control for the effect of earnings in 
many studies of incremental information content. Further analyses indicate that non- 
linearity, as well as omitted variables, is associated with systematic variation in the 
earnings coefficient. 

A replication of a recent representative study (Cornell and Landsman 1989) indi- 
cates considerable instabilities in the estimates of the model coefficients. The degree of 
stability is assessed by dividing the sample of 4,146 observations into two partitions and 
randomly assigning half of the observations to one partition and the other half to the 
other. Both of Cornell and Landsman's main models are estimated for the two partitions, 
with 2,073 observations in each partition. The results are striking: for their first model, 
the inference regarding statistical significance (a=0.05) does not agree even once 
across the two partitions. The results were only slightly better for their second model. 
However, with ranked forecast errors, this inconsistency in statistical significance is 
almost completely eliminated for their first model and is eliminated for their second 
model for five of the six coefficients. 

In conclusion, severe specification problems exist in the simple regression of unex- 
pected earnings response, and the replication shows that the effect of these problems 
can be substantive in an actual research study. The data indicate that the problems can 
be mitigated by various methods, including transformations (especially relative rank- 
ing), testing for heteroscedasticity and then using GLS when needed, and by controlling 
for the effects of value, price, and beta in the model. It should be emphasized, 
however, that there are theoretical alternatives, especially longitudinal models (see, 
e.g., Collins and Kothari 1989), that might be superior to the standard cross-sectional 
linear model, with or without transformations, to mitigate specification problems. Any 
decision to use transformations should therefore consider data constraints, the particu- 
lar research design, and available theoretical alternatives. More research on this issue 
is needed, and it is possible that the standard model might need to be completely 
abandoned. 


28 The purpose of the regression must be considered in selecting a specification; for example, the relative 
rank transformation can be useful in tests of information content or incremental information content, but 
using ranks to test economic theories concerning the magnitudes of the coefficients may be inappropriate. 
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SYNOPSIS AND INTRODUCTION: The results of prior research on 
Statement of Financial Accounting Standards No. 33 (FASB 1979) and the 
effects of required disclosure of inflation have been mixed. Many studies 
report little or no information content for such disclosures (Beaver and 
Landsman 1983), although more recent studies (Bublitz et al. 1985; Lobo 
and Song 1989) report evidence of stock price reactions to releases of infor- 
mation on current cost. These studies were conducted at the aggregate 
level of the market and did not examine the trading behavior of particular 
classes of market agents. In contrast, this study focuses on the trading be- 
havior of corporate insiders,’ and, instead of the commonly used security 
returns, a non-price variable is the dependent variable of interest. 

Managers (insiders) could have information about how disclosure 
might affect the value of a firm through political and contracting costs 
borne by the firm (Smith and Warner 1979; Holthausen 1981) well in 
advance of other traders (Jaffe 1974; Larcker et al. 1983). In conformance 
with their fixation on reported income and their general skepticism of mar- 
ket efficiency (Mayer-Sommer 1979), managers might perceive that inves- 
tors would react negatively to the new information required by SFAS No. 
33, especially when current-cost adjusted income falls below historical-cost 
income. As a consequence, they would be expected to sell their stocks in 
anticipation of a negative stock market reaction. 


! Company “insiders” include senior officers and directors who must report their sales and purchases of 
the firm’s shares to the SEC. 
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For a sample of 441 firms, this study investigates the relation between 
the initial release of inflation-adjusted information and the trading behavior 
of insiders. Specifically, it is hypothesized that the expectation that disclo- 
sure income will be lower than historical-cost income leads to net selling by 
managers prior to the initial disclosures under SFAS No. 33. The results are 
generally consistent with the hypothesis. 

The analyses show results that are statistically significant (at conven- 
tional levels) for both the independent variables in this study—a proxy for 
income shrinkage and a proxy for earnings change in the expected direc- 
tion. But one must keep in mind the limitations of inferences from analyses 
of insider-trading data (Larcker et al. 1983). Specifically, since there is no 
comprehensive theory of insider trading, it is difficult to interpret insider- 
trading activity, and the results of this study must be kept in perspective as 
additional evidence on the effect of SFAS No. 33 disclosures. 


Key Words: /nsider trading, SFAS No. 33, Inflation accounting, Informa- 
tion content. 


Data Availability: The data used in the study will be made available to in- 
terested readers for research purposes. 


HE remainder of the article is organized as follows: The research hypothesis is 

developed and stated in section I. The research method, encompassing sample 

selection and construction of the research variables, is described in section II. 
The results are presented and discussed in section III. In the fourth section, the major 
conclusions are restated, and some limitations of the analyses are noted. 


I. Research Hypothesis 


Prior studies concerning the information content of SFAS No. 33 were conducted 
at the aggregate level of the security market and did not examine the trading behavior of 
particular classes of market agents. The conflicting results of these studies could be 
attributed to the aggregation of expectations, both positive and negative, reflected in 
the stock price. Consequently, one might not find a significant directional price re- 
action in the aggregate and might infer that there is no new information in the account- 
ing standard. 

To overcome this shortcoming, we use insider-trading data. After analyzing insider- 
trading data to test for the information content of SFAS No. 19, Larcker et al. (1983, 608) 
observed that “if security market reaction analysis and insider trading results are con- 
sistent, a much stronger methodological basis exists for concluding that firms are 
affected by a mandated accounting standard." The focus here is on the trading behav- 
ior of company insiders who were privy to the potential effects of the initial informa- 
tion mandated by SFAS No. 33.? Prior research (Abdel-khalik and McKeown 1978; 


? [tis possible that such behavior might be partially offset if managers’ selling actions are construed as bad 
signals by investors at large, an action that might adversely affect the stock price. If managers are wealth-maxi- 
mizers and their compensation is linked to firm value, they may eventually be adversely affected by their own 
ex ante net selling behavior. This effect is likely to be mitigated, as compensation plans based on accounting 
earnings are widespread, given the inability to observe total firm value (stock plus corporate debt) because 
much of corporate debt is not traded (Watts and Zimmerman 1986, 201-02). 
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Baesel and Stein 1979; Finnerty 1976a, 1976b; Jaffe 1974; Larcker et al. 1983; Odaiyappa 
1985) supports the idea that insider trading may reflect information that is not yet 
publicly available.? 

The objective of this study is to examine the association between the shrinkage‘ in 
the income disclosed according to SFAS No. 33, relative to historical-cost income and 
net selling by managers prior to the initial disclosures under SFAS No. 33. This study 
also examines insider trading associated with the initial release of replacement-cost 
information subsequent to ASR 190 (SEC 1976) because the same argument and hypoth- 
esis can be advanced about the partial replacement cost information that was made 
available through ASR 190.5 

Specifically, the research hypothesis of this study, stated in its alternative form, is 
as follows: 


H1: Companies whose first disclosure under SFAS No. 33 shows a constant-dollar 
income that is relatively low compared to the historical-cost income experi- 
enced more than normal net insider selling (i.e., the higher the income shrink- 
age, the greater the net selling). 


II. Research Method 
Data Description and Sample Selection 


Constant-dollar data were taken from the Value Line Data Bank Version III tape for 
SFAS No. 33. Historical-cost data were obtained from the COMPUSTAT tape. Data on 
insider trading were taken from the SEC's Ownership Reporting System tape distrib- 
uted by the National Archives. 

The sample firms in this study were selected from the SFAS No. 33 data bank. The 
initial sample of 1,350 firms satisfied the FASB criteria for reporting inflation-adjusted 
deta. Other criteria that were imposed to facilitate empirical analysis reduced the 
sample to.441 firms for the year 1979. Table 1 lists these criteria and the number of 
firms that were removed through sequential application of the restrictions. 


Measurement of Dependent and Independent Variables 


The dependent variable of this study is insider-trading activity per se (and not price 
effects related to such activity) as measured by net selling De, insiders’ selling relative 
to their buying). Two measures are computed. One measure is the insider-trading 
selling ratio (ITSR): 


ITSR4zS8,,/[PS,-- S84], l (1a) 


* A necessary condition for trading by insiders to be successful is met, for it is well accepted that the stock 
market is not efficient in the strong form (Jaffe 1974). The important issue in the present context is the percep- 
tion of stock market efficiency rather than its efficiency per se. Even if the market for managerial remuneration 
is competitive by way of ex post settling up (Fama 1980), it could be that the gain from insider trading may not be 
material from the point of view of the company and may be considered as part of managerial remuneration by 
stockholders. 

4 Measures of income shrinkage here are based on constant-dollar information because of data availability. 
Specifically, as noted later, the income shrinkage ratio is computed as the complement of the ratio of constant- 
dollar income from continuing operations to historical-cost income from continuing operations. 

* This analysis is concerned with firms subject to SFAS No. 33 and not per se with those subject to ASR 190. 
In other words, data for the firms in our final sample (subject to SFAS No. 33) were collected in the years 
relevant for ASR 190. This distinction must be noted in evaluating the results pertaining to the ASR 190 
analysis. 
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Table 1 
Sample Selection Criteria (SSC) Listed in Order of Application 








Category of Firms Number 
Total firms, SFAS No. 33 Data Bank Version III 1,350 
Exclusion of financial firms and firms not giving details of 
constant-dollar-adjusted data 542 . 
Total Remaining Firms 808 
Less: Firms with negative historical-cost earnings ` : 17 
Firms in utility industry 137 
Firms on which insider-trading information is not available 213 
Total Sample Firms 441 








Notes: Firms with negative historical-cost earnings were excluded to facilitate the definition of the earnings ` 
change (EC,) variable, 
Utility firms were excluded because their regulatory environment and other peculiarities render 
these firms different from others for financial-reporting purposes. 


where: 


PS„= number of shares purchased by insiders of company i during period t; and 
SS,,=number of shares sold by insiders of company i during period t.5 


The other measure is net sales divided by shares outstanding (NSSO): 
| | NSSO,-[SS,-PS.]/SHO, ` (1b) 
where: 
SHO,- number of shares outstanding for.company i. 


Income Shrinkage Ratio (SR) Variable. This primary independent variable is de- 
. fined as the complement of the ratio of constant-dollar i income to historical-cost i income 
and is represented as: 


SR,=1—[IFCOCD,/IFCOHC,], (2) 
where: 


SR,=shrinkage ratio for company i; 
IFCOCD,= income from continuing operations on a constant-dollar basis for com- 
; pany i; and ^ 
IFCOHC;- income from continuing operations on a historical-cost basis for com- 
. pany i. 


‘Higher values of SR, imply greater income EE The primary test period 
relates to the year 1979 when the SFAS No. 33.supplementary information first became 
available. The FASB mandated that constant-dollar information be disclosed starting 


* The figures for insider transactions include both the open-market trades of existing shares and option 
transactions. 
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with the 1979 fiscal year, but current-cost-related disclosures were required only from 
the 1980 fiscal year. Constant-dollar information was available for most companies for 
the 1979 fiscal year while some firms voluntarily disclosed current-cost information as 
well. Hence, given non-availability of current-cost information, constant-dollar data 
were used to calculate the income shrinkage, SR.. 

Earnings Change (EC) Variable. Insider trading can conceivably be affected by any 
and all private information about the firm. One summary measure in past studies has 
been the insider's presumed private knowledge of historical earnings expectations. 
Since unexpected earnings have been shown to be associated with insider trading 
(Abdel-khalik et al. 1984; Allen 1982; Penman 1982), earnings change is used in this 
study as an additional independent variable to control for insider trading beyond that 
in the variable of primary interest (the income shrinkage ratio). A surrogate for insiders' 
private knowledge of change in historical-cost earnings (HC) is measured as: 


EC,,=[HC,,— HC,.,]/ HC, (3) 
where: l 


EC, — earnings change for the ith firm in the tth period; and 
HC,,=historical-cost earnings for the ith firm in tth period. 


Companies with negative HC earnings in the denominator were eliminated because 
the variable is difficult to interpret in this instance. 

Industry Membership Control Variable. Since the primary independent variable, 
SH,, is likely to be affected by industry type, the following procedure was adopted. 
First, the industry average of the shrinkage ratio (INDAVSR) was calculated. Then the 
relevant industry average was subtracted from the shrinkage ratio of each firm in the 
industry to ascertain the relative position of the firm. Thus, the shrinkage ratio adjusted 
for membership in industry j is defined as: 


ADJSR,- SR,—INDAVSR,. (4) 


A similar adjustment for the industry effect on the earnings change variable (EC) 
yielded ADJEC, the industry-adjusted earnings change. 

Table 2 shows the mean and standard deviation of the shrinkage ratio (SR) and 
earnings change ratio (EC) for various industries defined by a two-digit industry classi- 
fication (Beaver and Landsman 1983). The average shrinkage ratio varies from — 0.19 
(for wholesale and retail trade) to 3.98 (for food, tobacco, and textiles). The average 
earnings change varies from 0.11 (for food, tobacco, and textiles) to 1.37 (for mining 
and construction). 


Research Design 


The events of primary interest are issuance of the exposure draft and publication of 
the first supplementary information by firms in accordance with SFAS No. 33. Addi- 
tional analysis is done for the time of the first ASR 190 information release. The test 
periods immediately precede the events; specifically, the test periods in the study are: 


T1: July-December 1978 (six months preceding issuance of exposure draft). - 
T2: July-December 1979 (six months preceding first information releases under 
SFAS No. 33). l 
T3: July-December 1976 (six months preceding first information releases under 

ASR 190). 
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Table 2 
Industry Statistics for the Shrinkage and Earnings Change Ratios 


l Shrinkage Earnings 
Ratio - Change 
] : 3 Number —————————— — ——————— 
Two-Digit Industry ` ` . of Standard Standard 
SIC Code Name Firms Mean Deviation Mean Deviation 
10-17 Mining and construction . 81 0.63 1.77 1.37 2.55 
20-23 . Food, tobacco, and textiles 45 -3.98 . 23.77 0.11 0.30 
24, 26 Lumber, paper, and allied 21 0.19 0.21 0.37 0.41 
: products’ f 
28 Chemicals i | 49  '" : 0.15 0.47 0.22 0.25 
29, 30 Petroleum and rubber ` 26 . 0.46 0.96 0.69 0.74 
27, 31, 32, Other manufacturing 51 0.22 0.44 0.14 - 0.31 
38, 39 g 
33, 34 Primary and fabricated metals 38 1.32 4.21 0.55 1.16 
35, 36 Machinery 73 0.39 1.01 0.21 0.25 
29 Transportation equipment 26 0.34 0.70 0.22 0.33 
40-48 Transportation and 18 1.49 ` 2.48 .0.49 1.17 
i communication . . 
50-59 | Wholesale and retail trades — 63 —0.19 9.24 1317 ` 6.26 


Control periods used for comparison with the test periods are as follows: 


C1: The six-month period July-December 1975, which is three years before expo- 
sure draft was issued. This time period is also prior to ASR 190 and was 
chosen because the implementation of an earlier exposure draft in 1974 was 
stopped for 1975. 

C2: The six-month period July-December 1981; by that time, inflation-adjusted 
data had been disclosed. At this point, the degree of income shrinkage for indi- 
vidual firms is common knowledge, and the novelty of this information would 
have been assimilated in the expectations of.the market participants. 


During the first control period, insiders’ expectations based on private knowledge 
could not be related to the unknown income-shrinkage ratio. The second control period 
also satisfies this condition because, by that time, income shrinkage had become 
publicly known and was no longer private knowledge. 

To test the hypothesis stated in section I, we compared net selling by insiders in the 
following test and control periods. (A time line of these periods is displayed in fig. 1.) 


T1 and C1: Net insider selling just prior to the release of exposure draft Sch com- 
pared with that three years earlier (C1). 
T1 and C2: Net insider selling just prior to the release of exposure draft (T1) com- 
i pared witli that three years later (C2). 
T2 and C1: Net insider selling just prior to publication of coristant-dollar informa- 





^ 
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Figure 1 
Time Line for Test and Control Periods 


1975 July-Dec 1976 July-Dec 1977 1978 July-Dec 1979 July-Dec 1980 1981 July-Dec 








C1 T3 T1 T2 C2 





Test Periods 
~ — Control Periods 


Note: 


T1: Period just prior to issuance of exposure draft; 

T2: Period just prior to first information releases under SFAS No. 33; 
T3: Period just prior to first information releases under ASR 190; 

C1: Period three years prior to exposure draft; 

C2: Period when inflation adjustments are no longer private knowledge. 





tion under SFAS No. 33 (T2) compared with that four years earlier (C1). 
T2 and C2: Net insider selling just prior to publication of constant-dollar informa- 
tion under SFAS No. 33 (T2) compared with that two years later (C2). 
T3 and C1: Net insider selling just prior to the first information releases under ASR 
190 (T3) compared with that of the previous year (C1). 


The difference in the insider-trading ratios between the test (T) and control (C) peri- 
ods is represented by the NSSOD variable, defined as follows. 


NSSOD — NSSO(T) — NSSO(C), : (5) 


(Recall that NSSO is net shares sold divided by shares outstanding; see equation [1b].) 

Companies in the sample were rank-ordered by their ADJSR values (see eq. [4]). On 
that basis, two portfolios were formed, one (the top 40 percent) with high shrinkage 
ratios and the other (the bottom 40 percent) with low shrinkage ratios. The middle 20 
percent of firms were omitted to reduce noise in the analysis. The statistics of primary 
interest are reported in table 3. The primary statistics on NSSO appear to show higher 
selling activity for firms with high shrinkage in all periods, including the control peri- 
ods. This pattern is more consistent than the one exhibited by the ITSR breakdown. 
However, insider trading in T2 is consistent with the ITSR in T2, the only period when 
the ratio is higher for the high shrinkage firms. 

The multivariate analyses involved the estimation of a multivariate regression 
model with the ADJSR and ADJEC variables and their interaction in continuous form as 
independent variables and with NSSOD;c as the dependent variable. The model param- 
eters were determined as follows: 


NSSODic=a0+6:ADJSR,+ 84; ADJEC, + 8,Interaction term Le: (6) 


where i=1,...,n; T=test periods 1,2,3; C— control periods 1,2. The model includes an 
interaction term to capture the effect of the independent variables ADJSR and ADJEG 
on the dependent variable NSSOD:c according to the values of the independent vari- 
ables. A plausible reason for this varying effect is that a combination of high shrinkage 
and negative earnings change affect the dependent variable quite differently from a 
combination of high shrinkage and positive earnings change. 
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.. Tables _ 
Primary Statistics of Insider Trading 


-High Earnings Shiinkage Low Earnings Shrinkage 


: Mean Mean 

Period Purchases Sales TT: NSSO’ Purchases Sales | ITSR NSSO 
July-Dec., 1978 (T1) ; 
Transactions . 468 703 . 433 785 
Shares in Millions 8.9 3.4 0276 —0.007 1.7 1.4 0.481 —0.198 
July-Dec., 1979 (T2) BE Ak 
Transactions . 384 921 546 1,166 
Shares in Millions , 10.6 4.3 0289 SEH l .8.7 go 0256 —0.445 
July-Dec., 1976 (T3) 
Transactions 472 1,203 i 605 1,221 . 
Shares in Millions . 107 62° %867 005 5.5 ae. S ER 
July-Dec., 1975 (C1) : E: 
Transactions 664 963 : : 575 . 837 
Shares in Millions 6.7 2.9 0:302 0:001 5.7 40. Ve 
‘July—Dec., 1981 (C2) à . . E 
Transactions 899 . 782 0.380 0.100 712 807 0.420 —0.168 


Shares in Millions 25.5 15.6 12.0 ' 87 


* ITSR is the insider-trading selling ratio: 
Shares Sold —Shares Purchased 


NSSO= 
Shares Outstanding 


*NSSO is net sales divided by shares outstanding: 


Iren Shares Sold 
Shares Sold 4- Shares Purchased 


III. Results 


Diagnostic checks of the estimated model with the difference in the insider-trading ` 
selling ratio (ITSRD) as the dependent variables revealed a heteroscedasticity problem. 
Also, the earnings change variable was not significant, possibly due to the nonalign- 
ment of the earnings change, and the insider-trading measure: the insidér-trading 
measure ITSR was cumulated over a six-month period, but the earnings change was 
computed over one:year. Consequently, to address the twin problems of misalignment 
and heteroscedasticity, the regression model was estimated and corrected for heterosce- 
dasticity by using Wthies's (1980) procedure.’ 

The multivariate model was also estimated (table 4) by using the second measure of. 
` insider trading, NSSO (net sales divided by market shares SES to test d Pug 


` 7 The results for the model with ITSRD as the dependent variable to correct for the heteroscedasticity of 
unknown form (using the White t-test) and for the misalignment problem (by using an earnings forecast as of 
July, the starting point of our accumulation for the test period) are comparable to results presented in table A. 
The test results of the shrinkage variable are in the expected ER and significant, but the result for the. 
earnings change ratio is not Significant. 
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robustness of the results.? The significance of both the shrinkage and the earnings 
change variables at conventional levels is consistent with the hypothesis that insiders' 
trading on their own account in companies with income shrinkage was characterized 
by net selling of shares owned. The interaction term also appears significant for most of 
the tests. Estimates in table 4 also show a high level of adjusted R? in most of the regres- 
sions, which seems to indicate the good explanatory power of the model used in this 
study. 


IV. Conclusions 


This study examined the controversial issue of the effect of SFAS No. 33— 
mandated accounting disclosures for inflation. The results of earlier studies on this sub- 
ject have been mixed. Many of the prior studies using security prices found little or no 
information content (e.g., Beaver and Landsman 1983), but more recent studies (e.g., 
Bublitz et al. 1985; Lobo and Song 1989) report that stock prices reacted to the release 
of the information. Using insider-trading data, this study finds evidence consistent with 
the hypothesis that insider trading was affected by SFAS No. 33. 

However, we must remember the limitations of inferences based on insider-trading 
data (Larcker et al. 1983). Since there is no comprehensive theory of insider trading, it is 
difficult to interpret insider-trading activity, and the results of this study must be kept in 
perspective as additional evidence on the effect of inflation-adjusted disclosures under 
SFAS No. 33. 


8 The model was checked for effects of outliers by using Cooke's D-statistic, and it was found that there was 
not much of a problem. 
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Announcement Drift 
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University of Rochester 


SYNOPSIS AND INTRODUCTION: This article presents an empirical ex- 
ploration of a specific market-inefficiency explanation for the observed 
post-earnings-announcement drift in stock prices. The research question is 
whether or not the observed relation between unexpected earnings in 
quarter t and stock-price changes in quarter t+ 1 represents a failure of the 
market to characterize the time-series properties of earnings correctly. 

The article contributes to the existing literature in two ways. First, it 
provides corroborating evidence of the failure of the market to characterize 
the properties of the process underlying earnings correctly. Second, and 
more importantly, it directly tests the conjecture that this failure explains 
the post-announcement drift. 

Corroborating evidence of the market's failure to characterize the 
properties of the process underlying earnings correctly is derived from a 
distributed lag model; a LOGIT model is employed to regress unexpected 
earnings on their four most recent past realizations.’ The results indicate 
that the probability of positive unexpected earnings in quarter t+1 is 
increasing in its (lagged) values for quarters t through t—2 and decreasing 
in its (lagged) value for quarter t—3. 

The ability of the model to predict future earnings changes and stock 


In conformance with the terminology of related research, the term “unexpected earnings” is used instead 
of "earnings changes." Underlying this approach is the assumption (empirically supported by several studies; 
see, e.g., Foster 1977) that a model of a seasonal random walk with a trend produces a reasonable proxy for 
market participants’ earnings expectations. Notice the difference between “true” unexpected earnings (which 
reflect correct use of all available information) and unexpected earnings as defined here. True unexpected 
earnings are, by definition, serially uncorrelated, random variables with a mean of zero and, thus, are unpre- 
dictable, but unexpected earnings are predictable when they systematically differ from true unexpected 
earnings. 


I acknowledge helpful comments from Ray Ball, Larry Brown, Ross Watts, Jerry Zimmerman, the Editor, 
and anonymous referees for this journal. I also thank the John M. Olin Foundation for financial support. This 
work has been presented at the Second Conference on Financial Economics and Accounting and at the 1991 
Annual Meeting of the American Finance Association. 
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returns outside of the estimation period was examined as well. The results 
show that the model robustly predicts both one-quarter-ahead earnings 
changes and future (abnormal) stock returns. Furthermore, future stock 
returns remain predictable even after current unexpected earnings are con- 
trolled. This [ast relation further corroborates the incremental explanatory 
power of the lagged unexpected earnings over the unexpected earnings of 
the current quarter with respect to the post-announcement drift in stock 
prices. 

Although this predictability of future earnings changes and stock 
returns is consistent with the results of prior research (see, e.g., Foster 
1977; Griffin 1977; Foster et al. 1984, table 1; Bernard and Thomas 1990, 
tables 1 and 5), there is an important difference between previous and 
present methodology. The tests here involve predicting future earnings 
changes and stock returns by using data from a holdout period, rather than 
by documenting correlations in the sample. Thus, the tests used here in- 
crease the confidence that the results are not driven by modeling or 
sampling errors. 

Evidence from this study and prior research is consistent with the con- 
jecture that the market systematically errs in predicting one-quarter-ahead 
(quarter t+ 1) earnings and stock prices. Such an error implies that a drift 
would be observed during quarter t+ 1, as the market uses predisclosure 
information to update expectations for earnings in quarter t-- 1. To my 
knowledge, the extent to which this error explains post-announcement drift 
has not been directly tested. 

: | formally test the extent to which this systematic error in predicting 
future earnings explains the drift by exploring the relation between the drift 
in stock prices observed in quarter f+ 1 and unexpected earnings in quarter 
t, while controlling for the implications of past earnings for future earnings. 
In particular, cumulative abnormal returns (CAAs) for the period com- 
mencing three days after the earnings announcements of quarter £ and 
ending one day following earnings announcements for quarter t+ 1 were 
computed for four portfolios that were constructed on the basis of unex- 
pected earnings in quarter f. Once the implications of past earnings for 
future earnings are controlled, the positive relation between unexpected 
earnings in quarter t and the drift in stock prices observed in quarter t+1 
no longer exists. This finding suggests that the observed relation between 
unexpected earnings in quarter t and stock price changes in quarter t+ 1 is 
fully explained by a systematic error in forecasting earnings. 


Key Words: Post-announcement drift, Market inefficiency, Standardized 
unexpected earnings, Seasonal random walk. 


Data Availability: Data can be obtained from sources identified in the 
article. 


HE remainder of this article is organized in four sections. The tests and results 

summarized above are discussed in detail in section III. Section I surveys the 

prior literature and explains the motivation for this study. Section II describes 
the sample selection procedure and the data, and section IV summarizes the main 
findings. 
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I. Background and Motivation 


As early as three decades ago, Ball and Brown (1968) documented a systematic rela- 
tion between current unexpected earnings and post-earnings-announcement changes 
in stock price. This relation implies that publicly available information can be used to 
predict abnormal stock returns, which is inconsistent with the maintained (semi- 
strong) efficient-market hypothesis. 

Since Ball and Brown's pioneering study, an extensive effort to explain this 
anomaly has focused primarily on widely accepted market efficiency explanations.? Joy 
et al. (1977), Watts (1978), Foster et al. (1984), and Bernard and Thomas (1989), among 
others, have employed innovative approaches in investigating possible explanations for 
this post-earnings-announcement drift in stock prices; however, they have failed to pro- 
vide a widely accepted market-efficiency explanation for this phenomenon. 

More recently, the findings of several studies were consistent with a market-ineffi- 
ciency explanation for the drift, suggesting that market participants fail to characterize 
correctly the process underlying earnings. Specifically, Bernard and Thomas (1989, 
table 5) and Freeman and Tse (1989) have shown that a relatively large percentage of the 
post-announcement drift for earnings of quarter t occurs after the earnings 
announcement for quarter t-- 1. Bernard and Thomas (1990) and Wiggins (1990) have 
shown that the unexpected earnings of quarter t can be used to predict the three-day 
stock price reactions to earnings announcements for quarters t+1 through t+4. 
Bernard and Thomas (1990) further showed that these predictable stock price reactions 
are associated with the autocorrelation structure of earnings. Finally, Mendenhall 
(1991) found that consecutive errors by analysts in forecasting a firm's earnings are 
positively correlated. 

However, these studies have provided no direct evidence of the extent to which the 
failure to characterize correctly the process underlying earnings explains the drift. The 
primary objective of the current study is to test directly the following (market 
inefficiency) explanation for the observed post-announcment drift in stock prices: The 
observed relation between unexpected earnings in quarter t and stock price changes in 
quarter t--1 fully represents a failure of the market to characterize the time series 
properties of earnings correctly. 

In addition to the findings of recent research, another reason for studying this 
particular explanation for post-annoucement drift follows from the market's well- 
known anticipation (in terms of stock price), of most of the information in reported 
income before the release of financial statements (see, e.g., Ball and Brown 1968). If 
market participants underreact to earnings announcements for quarter t because they 
fail to infer fully the implications of quarter t (and prior quarters’) earnings for future 
earnings (quarter t 4-1), a drift would be observed during quarter t-- 1, as the market 
uses predisclosure information to update earnings expectations for quarter t+1.° 

A third reason for studying this explanation of post-announcement drift is the 
potential for systematic errors in modeling and estimating the time-series properties of 
earnings. This is because of both the lack of a theory to predict the process that gener- 


? The following are three such explanations for post-announcement drift: (1) the capital asset pricing model 
(CAPM) is inadequate; (2) the parameter estimates of the CAPM are biased; (3) researchers assume information 
is available to the market before it is released publicly, the look-ahead bias. 

3 There is evidence that a number of sources provide predisclosure information on earnings. These sources 
include management's earnings forecasts (see, e.g., Lev and Penman 1990) and changes in a firm's financial 
policy (see, e.g., Bartov 1991). 
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ates earnings and the complexity of the issues involved in empirically estimating 
stochastic processes in general.^ 


II. Sample Selection and Description of the Variables 
Sample Selection 


The sample period is from January 1979 through March 1987 (33 quarters). The data 
for this investigation are drawn from three sources. Quarterly earnings per share (pri- 
mary) excluding extraordinary items and discontinuing operations, adjustment factors 
(for stock dividends and stock splits, numbers of common shares outstanding, stock 
prices, and report dates of quarterly earnings per share are taken from the COMPU- 
STAT quarterly industrial file. The CRSP NYSE/AMEX daily returns file is the source 
for the daily stock returns, and the CRSP NYSE/AMEX daily index file is the source for 
the equally weighted market returns. 

To be included in the sample, a firm-quarter observation must have the following 
data available on the COMPUSTAT file: 21 consecutive quarters of data for earnings per 
share and the adjustment factors, the report dates of quarterly earnings for the current 
and the next quarters, the number of shares outstanding at the beginning of the current 
quarter, and the stock price at the beginning of the current quarter. In addition, for tests 
involving stock returns, the required data for calculating cumulative abnormal returns 
(CARs) must be available on the CRSP NYSE/ASE daily returns file. To simplify calcu- 
lations, firms with a non-December fiscal year-end excluded. 


Description of the Variables 


The tests involved calculations of standardized unexpected earnings (SUE) and 
CARs. Unexpected earnings of the ith firm in quarter t (UE,,,) is the difference between 
actual and expected earnings for this firm-quarter observation. Expected earnings are 
generated by using a model of a seasonal random walk with a trend (SRWT), which is 
defined as follows: 


Qi = birt e DEE Eit (1) 


where Q.. is quarterly earnings of the ith firm in period t. The 5,. parameter represents 
the trend and is estimated by using the most recent 20 quarters of data, beginning with 
quarter t— 21 and going through quarter t — 1 (this estimate is updated every quarter). e: 
is Q,, residual. 

Standardized unexpected earnings of the ith firm in quarter t (SUE,,,) are defined 
as UE,, deflated by the standard deviation of the forecast error of the SRWT model? 
Two points should be noted. First, the earnings-expectations model in this study is 
designed to proxy for market expectations, not (in particular) to capture the "true" time 
series properties of earnings. The SRWT model is chosen because it is relatively simple 
to estimate (so market participants can use it), yet its accuracy in predicting future 


* Systematic errors by market participants in complex circumstances have been documented by prior stud- 
les. For example, Lakonishok and Vermaelen (1990) interpret their findings as suggesting that repurchase ten- 
der-offers create price uncertainty because of their complexity and, therefore, opportunities for mispricing. 

5 In estimating the standard deviation of the forecast error of the SRWT model, 20 quarters of data fe, 16 
observations) were used, from quarter t—21 through quarter t— 1. These estimates are updated every quarter. 
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quarterly earnings is not much different from more sophisticated statistical models 
(see, e.g., Foster 1977).* Second, the definition of (standardized) unexpected earnings 
here conforms to its definition in prior studies in the area (see, e.g., Foster et al. 1984, 


582). 
Daily abnormal stock returns are computed by using the market model, as follows: 
ADR, vest, 70,7 birs e (2) 
where: 


AR,,.,—the abnormal return for security i, from day j—1 to day j in quarter t, 
T: ¿=the realized return for security i, from day j—1 to day j in quarter t, 
r,,,,-—the realized, equally weighted market returns from day j—1 to day j in 
quarter t, and 

Gr b, — OLS estimates computed over the 100 trading days that end 310 days prior 
to the earnings announcement date for quarter t (a minimum of 30 observa- 
tions was required). 


The n-day cumulative abnormal returns of firm i in quarter t (CAR; r) are defined as 
follows: 


CAR,z-E;AR,  [T-(tj)....(j)]. . (3) 


III. Tests and Results 


Test for the Autocorrelation Structure of Unexpected Earnings 
and the Predictability of Stock Returns 


The results of previous studies point to the possibility that the earnings expecta- 
tions of market participants do not fully reflect the implications of past earnings for 
future earnings. This implies that earnings changes will have effects that persist over 
time: unexpected earnings of a future quarter will be a function of lagged earnings 
changes. The relation betweeen one-quarter-ahead unexpected earnings and its four 
most recent lagged realizations is explored in this section.’ 

More formally, the following relations are estimated: 


SUE, stet Z,a,SUE; t 6, (j=1,...,4). (4) 


Equation (4) is estimated by a LOGIT model with SUE data polled across firms and over 
the sample period ending March 1986 (the remaining sample period, April 1986 
through March 1987, is used to examine the outside-of-estimation-period predictions of 
the model). 

Pooled data are used to bring more information to the estimation procedure. How- 
ever, if the model parameters are firm-specific or unstable over time, this pooling proce- 
dure may reduce the ability of the model to predict one-quarter-ahead unexpected earn- 
ings (so the results that follow may be biased toward the null). The choice of the LOGIT 
procedure over more sophisticated models with continuous dependent variables (e.g., 


5 Foster also finds that, using the power to explain contemporaneous stock price changes as a criterion, . 
there is little difference between the forecast errors from a seasonal randam walk model and those generated by 
more accurate mechanical models. 

7 The lag length is consistent with findings of previous research (see, e.g., Bernard and Thomas 1990, table 1). 
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Table 1 
Estimation of the LOGIT Model for Predicting Unexpected Earnings 


The Model: SUE, stock Lj,a,SUE, myt Et ent G =1,... ,4) 


Estimation . 
Procedures Qo a 0; ds Qs Observations 
LOGIT —0.186 0.649 0.313 0.074 —0.577 1,933 


(0.00) (0.00) ` (0.00) (0.12) (0.00) 


Note: SUE,, is the standardized unexpected earnings (generated by a SRWT model) of the ith firm in 
quarter t. Dependent variable=1 if SUE, ,.,70.5 (798 observations); 0 if SUE; « —0.5 (1,135 ob- 
servations). To reduce misclassifications, |SUE, 4|? 0.05 is imposed. Also, to eliminate outliers, 
|SUE, n| «5 (j—1,...,4) is applied. The observed significance levels for two-tailed tests are in 
poren nedes. The LOGIT model uses SUE data pooled across firms and over the sample period ending 
March 1986. 


OLS regression) represents a trade-off between robustness and efficiency. If correctly 
specified, models with continuous dependent variables yield stronger results. How- 
ever, the LOGIT model appears more appropriate in the current context for two 
reasons. First, in predicting the sign of future earnings changes on the basis of the prob- 
abilities produced by the LOGIT model, the experience of prior research with LOGIT 
models (e.g., Ou and Penman 1989) can be used to determine the cutoff points for these 
probabilities. Second, accounting data that are pooled over firms and time often 
contain outliers. Outliers of the dependent variables tend to bias the estimates of OLS 
regressions but do not bias the estimates of LOGIT models. 

Table 1 shows the coefficient estimates of the model along with their p-values. The 
estimates for the coefficients of unexpected earnings for the past three most recent 
quarters are positive (0.64, 0.31, and 0.07, respectively), and are highly significant at 
conventional levels (except for as, the coefficient of SUE, ,-2, which is marginally signif- 
icant). The estimate for the coefficient of standardized unexpected earnings at the 
fourth lag (a4) is negative, —0.57, and highly significant.* 

A similar autocorrelation structure in unexpected earnings (generated by a SRWT 
model) has been documented by previous studies (see, e.g., Foster et al. 1984, table 1; 
Bernard and Thomas 1990, table 1). However, what distinguishes the approach here is 
its ability to verify that these correlations are not (entirely) driven by estimation errors 
resulting from the mechanical generation of unexpected earnings. Rather, the correla- 


8 To check the sensitivity of the LOGIT results, equation (4) was reestimated using an OLS regression. To 
reduce the likelihood that outliers of the dependent variable will bias the estimates, |SUE, ... | « 5 was imposed, 
The following results were obtained: 


SUE, —0.14 +0.36 * SUE, , +0.20 » SUE, ,-1 +0.09 * SUE,,,-2—0.42 * SUE, 13e (4.1) 


All estimates were statistically significant at the 1 percent level (two-tailed tests), and the adjusted R? was 26.35 
percent. However, using cross-sectional data in a regression may result in downwardly biased p-values (due 
to positive cross-sectional correlations). To assess this possibility, the coefficients of equation 4.1 were 
reastimated using a two-step procedure. First, regression 4.1 was replicated for each fiscal quarter and year 
separately. Second, the means of the time series of coefficients obtained from the first step were tested. The 
results from this two-step procedure (available from the author upon request) were similar to the results 
reported above, which suggests that the significant results above do not represent understated p-values. 
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Table 2 
The LOGIT Model’s Performance in Predicting Unexpected Earnings in Quarter t+1 


Probability of 
Earnings Firm-Quarter 96 Correct 
Portfolio Increase Observation SUE,;4»0 SUE, 11 <0 Predictions 
1 >0.6 938 686 252 73.1 
2 «0.4 1,118 402 716 64.0 
Overall: l 2,056 — — 68.2 


Note: X?(1)2 282.9; probability [X?(1)» 10.83 / X?(1) 2 0]2 0.0001. The LOGIT model is described in the text; 
see equation (4). SUE, „n is the standardized unexpected earnings of the ith firm in quarter t+1. The 
analysis uses data from four quarters (April 1986 through March 1987) that lie outside the period used 
to estimate the model's parameters. 


tions partially represent associations between one-period-ahead unexpected earnings 
and its past realizations. Verification is obtained by examining the ability of the model 
to predict future unexpected earnings and returns in a holdout period. 

Specifically, firms were classified into two groups on the basis of the model predic- 
tions. One group consists of firms with a high probability (2 0.6) of a one-quarter-ahead 
earnings increase; the other group contains firms with a low probability (« 0.4) for such 
an increase. Note that probabilities close to 0.5 give little indication of the direction of a 
firm's earnings change in quarter t+1. Thus, firms with predicted probabilties between 
0.6 and 0.4 were excluded from the sample when the predictive ability of the model was 
tested. Because there is no theory to provide guidance in determining these cutoff 
points, I used cutoff points from prior research (see, e.g., Ou and Penman 1989). 

The results displayed in table 2 demonstrate that the model successfully predicts 
the sign of one-quarter-ahead unexpected earnings.? Overall, the model correctly 
predicts the direction of the change in one-quarter-ahead earnings 68.2 percent of the 
time. The X?-statistic is highly significant (X?(1)— 282.9), further confirming that the 
model successfully distinguishes between firms that will exhibit a positive or negative 
earnings performance in the next quarter. 

The model's ability to predict abnormal stock returns is examined next. If the impli- 
cations of the past earnings for future earnings reflected in the LOGIT model will be 
learned in the future by market participants, then the model should predict stock 
returns. CARs for the two portfolios described above were computed over the period 
commencing three days after earnings announcements for quarter t and ending one 
day following earnings announcements of quarter t- 1. 

Panel A of table 3 summarizes the performance of the model in predicting returns. 
The portfolio consisting of firms with high (low) predicted probabilities of positive 
unexpected earnings in quarter t+1 yields positive (negative) CARs that are highly sig- 


? As mentioned, tests of the predictive ability of the model used data from the sample sub-period April 1986 
through March 1987, which lies outside the period used to estimate the model's parameters. Avoiding overlap 
between these periods eliminates potential problems of statistical overfitting and increases the confidence that 
the results are not driven by modeling or sampling errors. 
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Table 3 


Summary Statistics on the Cumulative Abnormal Returns of Portfolios 
Based on Predictions of Unexpected Earnings in Quarter t-- 1 


Panel A. Probabilities Generated by the LOGIT Model for the Full Sample: 


Mean 
Predicted Mean Mean Student t 
Probabilities SUE.. CAH, r4 p-Value 
Portfolio 1 
{n=938; p>0.6) 0.782 1.192 3.2395 0.000 
Portfolio 2 
(n=1,118; p« 0.4) 0.215 —1.723 —3.2196 0.000 


Panel B. LOGIT Probabilities that Contradict the Implications of the Unexpected Earnings in Quarter t: 


Mean 
Predicted Mean Mean ; Student t 
Probabilities SUE,, CAR, ra p-Value 
Portfolio 3 
(n=157; p>0.6) 0.747 —0.471 2.4996 0.050 
Portfolio 4 
(n=208; p<0.4) 0.235 0.426 —1.87% 0.076 


Note: SUE;, is the standardized unexpected earnings of the ith firm in quarter t+ 1; CAR, ra is the cumula- 
tive abnormal return of the ith firm over a period commencing three days after the release of earnings 
in quarter t and ending one day after announcements of earnings in quarter t+1. The student t-statistic 
tests the hypothesis that the mean CAR, — is different from zero; p-values are the observed signifi- 
cance levels for one-tailed tests. All observations are drawn from four quarters outside the period used 
to estimate the LOGIT model's parameters. 


nificant. Thus, the LOGIT model appears to capture value-relevant time-series depen- 
dencies in earnings changes yet to be reflected in stock prices. 

Indeed, the predicted probabilities produced by the LOGIT model are not indepen- 
dent of unexpected earnings in quarter t (SUE, ,). Specifically, panel A of table 3 shows 
that firms with high (low) predicted probabilities of positive unexpected earnings in 
quarter t+1 also exhibit positive (negative) unexpected earnings in quarter t. A rank 
correlation of the predicted probabilities produced by the LOGIT model with SUE; 
yields a highly significant Spearman coefficient of 0.73, which further confirms the 
positive association between these two variables. Thus, if there were no other informa- 
tion available, it would be difficult to determine which effect accounts for the results 
displayed in panel A of table 3. Is it implications of past earnings for future earnings 
(captured by the LOGIT model but yet to be appreciated by the market), or Ken 
earnings of quarter t alone?!? 

This identification problem is addressed by repeating the test with only those disait 
vations that display a contradiction between the prediction of the LOGIT model and 


10 Tf the unexpected earnings of quarter t alone account for the drift in stock price observed in quarter t +1, 
it may be that investors are slow to react fully to current earnings releases rather than that they fail to charac- 
terize correctly the time series properties of earnings. This has been argued in prior research (see, e.g., Joy et al. 
1977, 222; Brown 1978, 27). 
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that implied by the unexpected earnings in quarter t. Thus, one portfolio contains firm- 
quarter observations with a high probability (0.6) for an earnings increase in quarter 
t+1 but negative SUE, — the other portfolio contains firm-quarter observations with a 
low probability (« 0.4) for an earnings increase in quarter t +1 but a positive SUE; +. 

The results in panel B of table 3 demonstrate that, even after controlling for unex- 
pected earnings in quarter t, the LOGIT model is still successful in predicting future 
returns. Portfolio 3, which contains firm-quarter observations with high probabilty of 
an earnings increase in quarter t+1 but a negative SUE,,, yields a positive mean 
CAR, r+: (2.49 percent), which is significant at the 5 percent level (one-tailed test). Con- 
versely, portfolio 4, which contains firm-quarter observations with a low probability of 
an earnings increase in quarter t+1 but a positive SUE,;,, yields a negative mean 
CAR, r+: (—1.87 percent), which is significant at the 10 percent level (one-tailed test)."! 
As noted in the introduction, these results on the predictability of stock returns are con- 
sistent with those of Bernard and Thomas (1990, table 5). However, there is an impor- 
tant difference between their methodology and the methodology of this study. The tests 
here involve predicting future stock returns using data from a holdout period, rather 
than documenting correlations between stock returns around earnings announcements 
and lagged unexpected earnings. Thus, the tests used here increase the confidence that 
the results are not driven by modeling or sampling errors. 

In summary, the results in tables 2 and 3 show that, on the basis of past earnings 
information, unexpected earnings and stock price changes in quarter t+1 are pre- 
dictable. Furthermore, the results in panel B of table 3 show that the degree of predict- 
ability for stock-price changes exceeds the well-known correlation between the current 
quarter unexpected earnings and next quarter drift in stock prices; future stock returns 
remain predictable even after current unexpected earnings are controlled. These find- 
ings are consistent with the conjecture that market participants fail to characterize cor- 
rectly the time-series process underlying earnings. Whether or not this failure explains 
the observed post-announcement drift in stock prices is explored in the next section. 


Tests for the Post-Announcement Drift 


Evidence presented in the previous section, as well as in prior research, is consis- 
tent with market participants erring systematically in predicting earnings in quarter 
t4- 1. Indeed, such an error implies that a drift would be observed during quarter t+1, 
as market participants use predisclosure information in quarter t+1 to update their 
earnings expectations. However, the extent to which this phenomenon explains the 
drift is unclear: Does it entirely explain the drift, or do other factors contribute to the 
drift as well? This question is explored by testing the relation between unexpected earn- 
ings in quarter t and the drift in stock prices observed in quarter t-- 1, after controlling 
for the implications of past earnings for future earnings. If the relation between unex- 
pected earnings in quarter t and the drift in stock price changes in quarter t+1 fully 
represents a systematic misperception of the time-series process underlying earnings, 
this relation should no longer exist once this misperception is controlled. 


" The effects of unexpected earnings in quarter t and of the implications of past earnings for future earn- 
ings yet to be appreciated by the market (measured by the LOGIT model) on CARs in quarter t+ 1 were further 
investigated by regressing the CARs on these two variables. The results (not reported) appear to suggest that, 
once the LOGIT model's measure is controlled for, the association between current unexpected earnings and 
future CARs no longer exists. However, these results should be interpreted with caution because the regres- 
sion’s two explanatory variables are highly collinear. 
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Table 4 


Summary Statistics on CARs for Non-Randomized and Pseudo-Randomized 
Portfolios Formed on Unexpected Earnings 


Panel A. Non-Randomized Portfolios Formed on the Basis of SUE in Quarter t: 


Unexpected Mean 
Earnings Predicted Mean Mean Student t 
Portfolio Observations Probabilities SUE,, CAR: res p-Value 
1 514 0.18 — 3.61 —2.77% 0.000 
2 514 0.37 —0.45 ~~ 2.67 0.001 
3 514 0.54 0.32 1.26 0.074 
4 514 0.79 2.16 3.09 0.006 


Panel B. Pseudo-Randomized Portfolios Controlling for Differences in Predicted Probabilities for 
Positive SUE in Quarter t+1: 


Unexpected Mean 
Earnings Predicted Mean Mean Student t 
Portfolio Observations Probabilities SUE... CAR; r4 p-Value 
1 513 0.40 —3.17 —0.2896 0.866 
2 515 0.47 —0.40 —0.05 0.973 
3 515 0.50 0.31 — 0.45 0.824 
4 513 0.52 1.68 —0.29 0.866 





Note: SUE,, is standardized unexpected earnings (generated by a SRWT model) of the ith firm in quarter t. 
CAR, ra is the cumulative abnormal return of the ith firm computed over a period commencing three 
days subsequent to earnings releases for quarter t and ending one day following earnings announce- 
ments for quarter t+ 1. Student t-statistics are tests of the hypothesis that the mean CAR, ra: is different 
from zero; p-values are the observed significance levels for one-tailed tests. The analysis covers the 
period April 1986 through March 1987 (four quarters), which is outside the sample period used to 
estimate the parameters of the LOGIT model described in the text. 


The test technique is as follows. Initially, firm-quarter observations were assigned 
to one of two groups on the basis of their predicted probabilities for positive unexpected 
earnings in quarter t+1. The cutoff points were «0.4 and 20.6, as before. Next, 
observations within each group were ranked in descending order on the basis of their 
SUE in quarter t. Finally, quartiles from the SUE distribution of each group were used 
to assign observations to one of four portfolios of SUE in quarter t. Thus, portfolio 1 
contains observations from the lowest quartile of SUE in quarter t in each of the two 
groups, and portfolio 4 contains observations belonging to the highest quartile in each 
of these two groups. Note that, by construction, the inter-portfolio differences in terms 
of SUE in quarter t are likely to be significant. In contrast, the four portfolios are 
expected to be quite similar in terms of predicted probabilities for positive unexpected 
earnings in quarter t+1. 

Before discussing the results for this test, it is important to examine the relation of 
quarter t unexpected earnings in the sample and the corresponding abnormal returns 
during the following quarter. The results presented in panel A of table 4 are consistent 
with prior research findings and indicate that grouping observations into portfolios on 
the basis of unexpected earnings in quarter t identifies a systematic relation between 
current unexpected earnings and future stock price changes. Portfolio 1, consisting 
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of firms in the lowest quartile of unexpected earnings in quarter t, experienced signif- 
icantly negative CARs (— 2.77 percent) in the period commencing three days after earn- 
ings announcements for quarter t and ending one day after earnings announcements 
for quarter t-- 1. In contrast, portfolio 4, consisting of firms from the highest quartile, 
experienced significantly positive CARs (3.09 percent) in that same period. These re- 
sults provide a benchmark for evaluating the returns of the portfolios after controlling 
for inter-portfolio differences in the implications of past earnings for future earnings. 

Panel B of table 4 shows the mean predicted probabilities for positive SUE in 
quarter t+1, mean SUE in quarter t, and mean CAR—computed over a period 
commencing three days subsequent to quarter t earnings releases and ending one day 
following earnings announcements for quarter t+ 1—together with its p-value, for four 
portfolios constructed on the basis of SUE in quarter t while pseudo-randomizing (not 
perfectly over predicted probabilities for a positive SUE in quarter t--1. Reading 
across panel B, note that the test technique was successful in constructing four 
portfolios that are noticeably different in terms of SUE for quarter t and quite similar 
with respect to the LOGIT model's predicted probabilities. The SUE means for 
portfolios 1 through 4 range from —3.17 to +1.68. In contrast, variation in the LOGIT 
model's predicted probabilities appears markedly smaller; for each portfolio the mean 
predicted probability is not much different from 0.5. 

As for the returns performance of the portfolios in panel B, the systematic relation 
between unexpected earnings in quarter t and future returns apparent in panel A no 
longer exists. The CARs on the four portfolios in panel B are relatively small and not 
significantly different from zero at conventional levels. Thus, taken together, the results 
in table 4 suggest that the observed relation between unexpected earnings in quarter t 
and stock-price changes in quarter t-- 1 represents a misperception of the time-series 
process underlying earnings. 

Moreover, the results presented in table 4 are inconsistent with the alternative 
explanation that the drift reflects lengthy (rather than instantaneous) adjustments 
of stock prices to current quarter earnings releases (see, e.g., Joy et al. 1977, 222; 
Brown 1978, 27). Since the inter-portfolio variations with respect to unexpected earn- 
ings in quarter t are similar in panels A and B of table 4, the conjecture of a lengthy 
adjustment implies a similar drift in both panels. However, the drift show up in panel 
A but not in panel B.” 

Finally, the differences between the results reported here and dicun of related 
research appear noteworthy. Related research (see, e.g., Freeman and Tse 1989; 
Rendleman et al. 1987) has shown that most of the drift associated with unexpected 
earnings in quarter t is eliminated after controlling for the unexpected earnings of 
quarter t-- 1. However, to control for unexpected earnings in quarter t+1, studies used 
the actual reported earnings for quarter t+1, thereby using information unavailable to 
the market in quarter t. Consequently, their results are a variant of the well-known Ball 
and Brown (1968) result and, in particular, do not allow for inferences to be made about 
the relation between the drift and inefficiency of earnings forecasting. In contrast, the . 
current study controls for unexpected earnings in quarter t-- 1 by using only informa- 


12 Note that, given the extensive coverage of quarterly earnings disclosures by the media and the degree of 
sophistication exhibited by market participants in other situations (see, e.g., Bartov 1991), it appears somewhat 
implausible that market participants are as inefficient as implied by this conjecture of prior research. 
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tion that was available to the market in quarter t. This technique allows inferences 
about the relation between the observed post-announcement drift and the future impli- 
cations of past earnings information yet to be appreciated by the market. 


IV. Conclusion 


This article is an empirical exploration of a specific market-inefficiency explana- 
tion of observed post-announcement drift in stock prices: Does the observed relation 
between unexpected earnings in quarter t and stock-price changes in quarter t+1 
represent a failure of the market to characterize the time-series properties of earnings 
correctly? The findings support the failure of the market to characterize the process 
underlying earnings correctly and suggest that this failure fully explains post-an- 
nouncement drift. 

The evidence involved a relation between one-quarter-ahead unexpected earnings 
and its four most recent lagged values, which was estimated empirically with a LOGIT 
model. The results indicate that the probability of obtaining positive unexpected earn- 
ings in quarter t-- 1 is increasing in its (lagged) values for quarters t through t—2 and 
decreasing in its (lagged) value for quarter t—3. 

In addition, the ability of the model to predict earnings changes and returns was 
examined in a holdout period. The results indicate that the model robustly predicts both 
one-quarter-ahead earnings changes and future (abnormal) stock returns. Furthermore, 
future stock returns remain predictable even after current unexpected earnings are 
controlled. This last relation further reinforces the conjecture that lagged unexpected 
earnings have incremental power in explaining the next quarter drift in stock prices, 
above and beyond the explanatory power of the current unexpected earnings. Although 
these results on the predictability of future earnings changes and stock returns are con- 
sistent with the results of prior studies, there is an important difference in method- 
ology. The tests here involve predicting future earnings changes and stock returns by 
using data from a holdout period rather than by documenting correlations in the 
sample. Thus, these tests increase the confidence that the results are not driven by 
modeling or sampling errors. 

The evidence on the link between the market's failure to characterize correctly the 
process underlying earnings and the post-announcement drift involved a test that 
examined the relation between the drift in stock prices observed in quarter t-- 1 and 
unexpected earnings in quarter t, after controlling for implications of past earnings for 
future earnings. The result indicates that the positive relation between unexpected 
earnings in quarter t and the drift in stock prices observed in quarter t-- 1 no longer 
exists once the implications of past earnings for future earnings are controlled. 

These findings could be interpreted as an instance in which market participants, 
relying on predisclosure information, anticipate, in terms of stock prices, most of the 
information contained in reported income for quarter t+1 prior to its actual release 
(see, e.g., Ball and Brown 1968). However, this predisclosure earnings information for 
quarter t4- 1 systematically relates to lagged earnings realizations and therefore could 
have been anticipated at the time earnings for quarter t were released, had the market 
correctly characterized the stochastic process that generates earnings. 

This explanation appears acceptable in light of the complex issues involved with 
estimating the time-series properties of earnings, and seems consistent with the 
approach of other recent studies. For example, Lakonishok and Vermaelen (1990) argue 
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that repurchase tender-offers create price uncertainty because of their complexity and, 
therefore, more opportunities for mispricing. Still, the lack of capital asset pricing 
theories for informationally inefficient markets to explain such phenomena as the drift 
leaves room for skepticism. Furthermore, it is puzzling that, although so many years 
have gone by since the post-announcement drift was first documented by Ball and 
Brown (1968), arbitrageurs still have not fully traded on this phenomenon and thereby 
eliminated it. 
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Revealing Income Disclosure 
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SYNOPSIS AND INTRODUCTION: Demski and Sappington (1990) treat 
income disclosure as a process that conveys fully revealing information, 
and they establish two results related to this commentary: (1) an income- 
disclosure procedure is fully revealing if, and only if, the related end-of- 
period, present-value measures always are invertible in the realized 
information-structure signals, and (2) strict favorableness is sufficient for 
fully revealing income disclosure under the true probability measure. 

This commentary shows that the first result follows from a more inter- 
esting necessary and sufficient condition than invertibility. Essentially it 
shows that an income-disclosure procedure is fully revealing if, and only if, 
differences in perceptions about the discounted expected values of future 
cash flows or differences in current cash flows are possible in all periods for 
all cash flow/signal pairs. In the context of the second result, an alterna- 
tive, more general, sufficient condition for fully revealing income disclosure 
under the true probability measure is identified. This outcome is assured if 
differences in perceptions about the discounted expected values of future- 
periods' cash flows are possible in all periods for all cash flow/signal pairs. 


Key Words: Accounting theory, Income, Information. 


EMSKI and Sappington (1990) construe income disclosure as a process that con- 
D veys fully revealing information.’ The valuation concept they adopt is present 
value, V,(*), and their method of calculating income, I,(*), is equivalent to ex 
post economic income under uncertainty. Their research establishes two results . 
(propositions 2 and 3) that are relevant here. First, an income disclosure procedure, 


! Their work is related to that of Ohlson (1987)—who argues that the income-measurement perspective 
should not be abandoned, but reconciled with the information-economics perspective (as suggested in Beaver 
and Demski 1979). ; 

2 Economic income can be calculated in both ex ante and ex post senses (e.g., Edwards and Bell 1961; 
Revsine 1973; Beaver 1981). 
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I= {I,}J£o, which is consistent with probability p € P, is fully revealing if, and only if, 
V.(h;;d,p) is invertible in y, Vh,.,€ H..,, x, Vt-0,...,T. Further, strict favorableness 
(SF) is sufficient for full revelation under « (where h,=the firm's accounting history 
through t, d=the discount rate z 1, p=the general probability structure, x, —the period 
t net cash flow, and 7-—the true probability measure). 

In section I of this comment, a refined necessary and sufficient condition for fully 
revealing income disclosure is derived in the Demski and Sappington framework. It 
shows that an income-disclosure procedure, Iz (1,] £o, which is consistent with proba- 
bility p€P, is fully revealing Vh,.; € H..,, x.Vt=0,...,T if, and only if; for each t= 

T, either (1) expectational differences of the form V...(*)' # V.4(*)" or cash-flow 
differences of the form x,.#x,- are present or (2) the procedure is weakly transparent in 
y.. Expectational differences of the form V,+:(+)’ #V.+:(+)” are explained immediately 
below, and “weak transparency" is defined subsequently. Section I also identifies a 
sufficient condition for fully revealing income disclosure under 7 that is similar to, but 
subsumes, SF. It indicates that expectational differences of the form mentioned above 
are sufficient. Section II provides implications for future research. 


L The Refined Conditions 


In Demski and Sappington, income is the sum of the period's net cash flow and 
change in expected present value: 


L(h; d,p) EX. V.(hi; d,p)- Via (h,-i;d,p). (1) 
From equation (1) and the Demski and Sappington valuation procedure, 
L(h;d,p)2x.-* Vie (had, p)d-'— V. (hid, p). (2) 


Values of the form V,,:(h.d,p) are denoted below as V,4:(*)’ or V...(*)" for arbitrarily 
selected (possible) cash flow/signal pairs (x. y..) and (x.-, y..). They are referred to, for 
example, as expectational differences of the form V..,(*)' x V..,(*)". Such differences 
are related to differing perceptions about the discounted expected values of future cash 
flows arising from the possible y,. 

The substance of Demski and Sappington's proposition 2, ignoring cases of weak 
transparency (discussed below), subsists in the invertibility of V.({h.;d,p) in y, for a 
given t. Here, their result is based on a one-to-one mapping of period-t cash flow/signal 
pairs into possible end-of-period t present values of the form V,(h;d,p). Such a 
mapping is possible if, and only if, all potential values of this form are unique in t. Thus, 
a necessary and sufficient condition for the uniqueness of these wae in t is also 
necessary and sufficient for the invertibility of V,(h;;d,p) in y.. 

Note that an income-disclosure procedure obviously is fully revealing in t if x, 
conveys the same information as y,Vy=1,...,Y (Y=the number of possible signals). 
With 7, informative, this condition holds if, and only if, there is a one-to-one mapping of 
signals into cash flows in t (which implies that the period-t cash flows are unique in t). 
In this context, an income-disclosure procedure that is fully revealing in period t 
because of a one-to-one mapping of signals into cash flows is defined here as strongly 


3 V.(h;d,p) is the time t present value of the t+1 expected present value of future cash flows and, thus, 
V.(h;d,p) is discounted only one period in arriving at V,{h.;d, p}. Also, V,..(hod,p) is a function of the 
specific signal (y, € h,) received at t. Thus, V,.,(h.jd,p)d-' can be written as V. (h;;d, p y.)d^. 
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transparent in y,.* Also, such a procedure is trivially fully revealing in period t if 7, is 
null because the null structure, 79, yields one (or no) signal. An income-disclosure 
procedure that is fully revealing in t because 7, is null is defined here as weakly trans- 
parent in y,. 

. As indicated, a necessary and sufficient condition for the uniqueness of values of 
the form V,(h;d,p) in t is also necessary and sufficient for the invertibility of 
V.(h.;d,p) in y, (ignoring cases of weak transparency). Such a condition exists and is 
related to expectational differences of the form Vis:(+)’ x V..1(*)" and realized cash 
flows differences of the form x,.+#x,- for arbitrarily selected cash flow/signal pairs, 
(x», y») and (x. Bel, In this context, equation (2) implies V.(h;;d,p)-L(h;d,p)- x. 
+ V,-1(h-13d,p). 

Now consider two arbitrarily selected pairs, (x.., y..) and (x.., y.-), generated by y.(s) 
and 7,(s). From here, two possible values of V,(h.;d,p) for period t are: (1) V,(h.;d,p)' 
zL(h;d,p)' —-x.--V..i(h..,;d,p) and (2) Vi(hsd,p)"-L(h5d,p)"—x.--- V,-1(h.-d,p). 
Since V..,(h.-,;d,p) is the same in each case, V.(h.sd,p)' - V.(h5d,p)"-[L(h;d,p)' 
—x,]—[L (hs d,p)"— x.-]. If I, (h;sd,p)' 2L (h;sd,p)" initially, V.(h;;d, p)’ - V.(hísd,p)^ 
=x,-—x,. Given this assumption, X» x,. is necessary and sufficient for both 
V.(h5d,p)' £V.(hsd,p)" and Vaile) #Viei(e)”. Thus, expectational differences of 
the form V,4:(*)’ z V.i(*)" or cash-flow differences of the form x, +x,- are necessary 
and sufficient for the uniqueness of the values of the form V,(h,;d, p) and, therefore, for 
fully revealing income disclosure in t, given I,(h.;d,p)' «I, (h;;d,p)". Note, however, 
that the values of the form V,(h.;d,p) are not unique under the assumption that 
L(h;5d,p)' 2L(h;d,p)" and x. =x.. Thus, an income-disclosure procedure is not fully 
revealing if I,(h.;d,p)’ 2L(h;;d,p)" and x, =x,-. 

Now suppose IL(h;d,p)' xIL(h;d,p)". Then, equation (2) implies I,(h;;d,p)' — 
L(h.;d,p)"0z(x. —Xe)+ [V.(h.;d, p)' —V,(h.;d,p)”]. Thus, V.(h.d,p)’ —V,(h.d,p)” 
#0 and Vaile) #Vai(°)” when x,,—x,-=0 and L(h;d,p)' zL(h;d,p)". It follows 
that expectational differences of this form are necessary and sufficient for the unique- 
ness of the values of the form V,(h,;d, p) and, thus, for fully revealing income disclosure 
in period t given I,(h.;d,p)’ x L(h;d,p)" and x. —x,-. 

Note that such expectational differences are only sufficient for the uniqueness of 
the values of the form V,(h.;d,p) and, thus, for fully revealing income disclosure in t 
given L(h;d,p)' €I.(h;d,p)" and x. zx... That is, these differences could fail to be 
necessary and sufficient under these assumptions only if V,(h.;d,p)’ — V... (h.-.;d,p) 
equals V,(h;;d,p)"— V...(h.-,;d, p). This result can occur under these assumptions if, 
and only if, Vi+i(*)’ 2V...(*)" under both (x.»,y..) and Dëse Meel, Viei(*)’ may or may 
not equal V,.,(*)" under these conditions. Thus, expectational differences of the form 
Vle) £V«4(*)" are sufficient, but not necessary, for the uniqueness of the values of 
the form V,(h,;d,p) and, therefore, for fully revealing income disclosure in t, given 
L(h5d,p)' £L(h;d,p)" and Xe x... However, in such cases, x. 7 x,. by assumption. 
Thus, similar to the prior case, expectational differences of the form Vaile) x Visi(*)” 


7 Demski and Sappington are confusing on the issue of an income-disclosure procedure being fully 
revealing in t if x, conveys the same information as y, Vy —1,. . .,Y. Although they appear to acknowledge that 
such a procedure is fully revealing in this context, this point is not covered clearly in their proposition 2, etc. 
This proposition probably should refer to the invertibility of V.(h.;d,p) or x, in y,. This comment explicitly 
covers the possiblity of an income-disclosure procedure being fully revealing when x, conveys the same infor- 
mation as y,. ` 
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or cash-flow differences of the form x, +X,- are necessary and sufficient for the unique- 
ness of the values of the form V,(h;;d,p) and therefore, for fully revealing income dis- 
closure in t, given L(h;;d,p)' zL(h;;d,p)". Since x,,#x,- is necessary for an income- 
disclosure procedure to be strongly transparent in y,, this concept does not have to be 
dealt with explicitly in the above analysis. 

In summary, if weak transparency in y, fails to hold, the above analysis implies that 
an income-disclosure procedure, I= (LI which is consistent with probability p€ P, 
is fully revealing in period t if, and only if, expectational differences of the form V,.,(+)’ 
#V.+:(¢)” or cash-flow differences of the form x,.#x,- are present. Ultimately, this 
analysis implies that an income-disclosure procedure, I= (1,]Z.,, which is consistent 
with probability p€ P, is fully revealing Vh..,€ H..,, x, Vt-0,. . .,T if, and only if, for 
each t=0,...,T, either (1) expectational differences of the form V...(*)' #Vi41(*)” or 
cash-flow differences of the form x. +x. are present or (2) the procedure is weakly 
transparent in y,.5 

Since pz is irrelevant above, the analysis implies an alternative sufficient condi- 
tion for fully revealing income disclosure under «—the existence of expectational dif- 
ferences of the form V,4;(¢)’ #Vii(°)” Vh..,€ Hi, xiVt-0,.. .,T. This condition is 
similar to SF since both are associated with expectational differences, but it subsumes 
SF since it is necessary for the expectational differences existing under SF. Signifi- 
cantly, fully revealing income disclosure exists under this condition in all cases in 
which (1) L,(h;;d,p)' -L, (hd, p)" and the income-disclosure procedure is not weakly 
transparent in y, and (2) L(h;d,p)' zL(h;d,p)". These conclusions follow directly 
from the above analysis (see fn. 5). 


II. Implications for Future Research 


The primary result of this analysis is the identification of the refined neceassary and 
sufficient condition for fully revealing income disclosure. This condition is more inter- 
esting than invertibility since it clearly reveals the significant sources of fully revealing 
income disclosure. Also, it connects naturally with the concepts of ex ante and ex post 
information usage and content (see Demski 1974; Beaver and Damski 1979). 

Consistent with the prior literature (e.g., Demski 1974), this analysis implies that the 
ex ante and ex post roles of information often are interlaced in the fully revealing 
income-disclosure setting of Demski and Sappington (see fn. 5). It also implies that eco- 
nomic income values (i.e., accrual accounting analogs) alone, as well as net cash-flow 
figures alone, can serve both functions in this setting in a fully revealing fashion. Never- 
theless, the accrual and cash-flow procedures have different ex cnte and ex post poten- 
tials in this context. These differing potentials have possible significance empirically 


5 A longer version of this comment, which elaborates on these and points made later (partially through 
examples), is available from the author. 

5 Information has ex ante information content and is relevant in ex ante probability revision if it is used 
in revising expectations about future states. Thus, ex ante information content is linked naturally with 
expectational differences of the form V... (*)' #V.4:(+)” in Demski and Sappington. Information has ex post 
information content and is relevant in ex post state revelation if it is pertinent in determining the realized state 
of the world and, thus, e.g., the realized net cash flow for the period (which also can be construed as being 
consistent with Bayes' theorem). Thus, ex post information content is linked naturally with cash-flow 
differences of the form x, #x,- in Demski and Sappington. They deal explicitly only with ex ante information 
content and usage, even though fully revealing income-disclosure procedures also can be construed as 
pertinent in the context of ex post information content and usage. 
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‘since, for one thing, cash-flow data typically are disclosed subsequently to accrual data. 

In addition, there are differential costs inherent in reporting cash-flow data, accrual 
data, and both. These observations suggest several avenues for future research, 
including the.identification of: (1) the necessary and sufficient conditions for income- 
disclosure procedures to be fully revealing in the ex post sense, (2) the conditions under 
which the ex post and ex ante functions of information always are intertwined, and (3) 
the cases in.which ex post economic income is superior to net cash flow in providing 
information for both ex ante SE ex post information usage (and vice versa). 


References ` 
Beaver, W. 1981. Financial Reporting: An Accounting Revolution. Englewood Cliffs, NJ: Prentice- 
Hall, Inc. 
, and J. Demski. 1979. The nature of income measurement. The Accounting Review 54 (Janu- 
ary): 38-46. 
Demski, J. 1974. Choice among financial reporting alternatives. The Accounting Review 49 (April): 
221-32. 
— —, and D. Sappington. 1990. Fully revealing i income measurement. The Accounting Review 65 
. . (April): 363-83. 
Edwards, E., and P. Bell. 1961. The Theory and Measurement of Business Income. Berkeley: Univer- 
sity of California Press. 
Ohlson, J. 1987. On the nature of income measurement: The basic results. Contemporary Account- 
` ing Research 4 (Autumn): 1-15. 
Revsine, L. 1973. Replacement Cost Accounting. Englewood Cliffs, NJ: Prentice-Hall, Inc. 





THE ACCOUNTING REVIEW 
Vol. 67, No. 3 

July 1992 

pp. 628-630 


Further Thoughts on Fully 
Revealing Income Measurement 


Joel S. Demski 


Yale University 
David E. M. Sappington 
University of Florida 


N Demski and Sappington (1990), we reconcile a potential schism between the view 

that accounting systems disclose information and the view that they measure 

income. Income measurement entails reporting in each time period (1) present- 
period cash flows and (2) an accrual measure based on these cash flows and the change 
in the expected present values of future cash flows. Information disclosure is ensured if 
one can always identify which of the possible events in a given event structure has 
occurred in each time period. 

The central question in Demski and Sappington (1990) is whether the income mea- 
surement or valuation language of accounting systems constrains their ability to con- 
vey information. Stated differently, the question is whether it is possible to rescale the 
information so that it takes on the form and substance of an accrual calculation. More 
formally, the question is whether information disclosure can be ensured by an income 
measurement procedure. Proposition 2 in our study provides a necessary and sufficient 
condition. The invertibility condition in the proposition requires a one-to-one relation- 
ship between possible events and income reports in each time period. In particular, for 
any history of events and current-period cash flow realization, the continuation ex- 
pected present value must be distinct for each possible current-period information 
event realization. 

Vickrey (1992) presents a corollary of our proposition 2, providing an interpretation 
of the critical invertibility condition that involves expectational differences. Conceiv- 
ably, the interpretation may be “more interesting," as Vickrey suggests. Technically, 
expectational differences are constructed by moving forward in time the end-of-period 
valuation operator. Thus, a direct rescaling of the continuation expected present value 
operator in our proposition 2 is undertaken, This leads to a statement about the neces- 
sity of expectational differences that is logically equivalent to the invertibility condition 
in Demski and Sappington (1990) holding history and current period cash flow 
constant, the continuation expected present value must differ for different information 
events if information disclosure is to be ensured. 

Vickrey also introduces the concept of “weak transparency," referring to the 
special case of a null information structure. Under the null information structure, there 
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is a constant mapping from underlying states of nature to the set of reported events (or 
the possible messages to be conveyed). There is essentially no information to be con- 
veyed by income measurement when the information structure is null, so the inverti- 
bility condition is satisfied trivially. 

The main implication of the “possibility result" in Demski and Sappington (1990) is 
that the ability of an accounting system to convey information is not constrained by a 
requirement that it value assets or measure income. The argument is not (as Vickrey 
suggests in his opening line) one that treats “income disclosure as a process which con- 
veys fully revealing information." Rather, the argument is that use of a measurement 
process focused on income measurement is not a constraining medium for conveying 
an arbitrary, exogenous information structure. Although the formal analysis in our 
1990 study focuses on the simple case where the information to be conveyed is unidi- 
mensional, the argument is more general. Vector-valued information can readily be 
conveyed by a vector-value income report, even one that entails the seeming arbitrari- 
ness often associated with cost allocation. 

Oür possibility result suggests that one must look elsewhere to discover institu- 
tional features of accounting systems that constrain their ability to convey information. 
It also suggests that having identified meaningful constraints on an accounting system, 
ane must be cautious in interpreting the information content of accounting reports. 
This caution is emphasized in Antle et al. (1992). Antle et al. model an accounting entity 
that conveys periodic reports with an income measurement perspective. The entity 
operates in an informationally efficient market where all information that is relevant 
for valuation (including the accounting report) is processed rationally by the market. A 
key element of the model is that the accounting report does not attempt to reflect all 
relevant information. Data such as order books and macroeconomic statistics are 
relevant for valuation and can be observed directly by the market, but in practice they 
are not usually reflected explicitly in accounting systems. This leads to the issue of 
restricted recognition rules. 

In Antle et al., both the accounting apparatus and the valuation algorithm employed 
by the market are expected value calculations. Consequently, the accounting series has 
the same properties as the market series, given the restriction on the information 
allowed into the accounting system. Knowing the properties of both series allows an 
examination of their statistical properties, which in turn permits an investigation of 
what precisely is conveyed by an accounting system and how it is conveyed. When a 
market series and an accounting series convey different information, it is important to 
capture the statistical interaction between the two series in empirical studies. Other- 
wise, interpretation of observed empirical phenomena can be problematic. 

In Antle et al., the information conveyed by the accounting system and the informa- 
tion not conveyed by the accounting system are specified exogenously. An issue that 
warrants additional research concerns the type of information that is best reflected in 
formal accounting reports and the type that is better transmitted via alternative media. 
Vickrey appears to touch on this issue (in fn. 6) when he distinguishes between ex post 
and ex ante functions of information. In our view, though, the central question con- 
cerns the comparative advantage of a particular information channel, rather than 
whether the information assigned to a particular channel can be rescaled to take on the 
form and substance of the accountant's art. 

Future research might also expand existing analyses of the equilibrium supply of 
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information in a market setting where information is costly to acquire, and where 


repeated (or continuous) market interáctions occur. It would then be possible to 
examine thé efficient timing of information release.in the presence of multiple.sources 
of information. Investigations along these and related lines strike us as the most inter- 
esting. extensions of the exploration in Demski and Sappington (1990). . 
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PETER BAIDA, Poor Richard’s Legacy: American Business Values from Benjamin 
Franklin to Michael Milken (New York: William Morrow and Company, Inc., 1991, 
pp. 360, $11.00, paper). 


Poor Richard’s Legacy is a brief introductory history of business thinking in America from 
colonial times to the present. For serious scholars of business history it offers little that is either 
controversial or new. Virtually all that Baida has to say can be found in greater detail in any of 
several books on American business history. This book contains relatively standard profiles of 
business giants such as Rockefeller, Vanderbilt, Astor, Morgan, and Carnegie to which he adds 
the warnings of dissenting voices such as Thoreau, Twain, Galbraith, Sinclair Lewis, and Ralph 
Nader. This mix of contrasting personalities highlight the interaction between the economic 
forces of American business and the popular literature. 

Who should read Poor Richard’s Legacy? Anyone who is interested in American business 
history. The book is light, well-written and traces the changes in business values from the indus- 
try, frugality, and prudence of Franklin to the debt, looking out for number one, and bottom line 
mentality that permeates American business thought of today. Baida is careful not to sermonize 
about the spiraling decline of American business values. He doesn’t have to; the havoc wrought 
by the demise of the junk bond market and Union Carbide’s Bhopal disaster adequately high- 
light the problems in American business. 

The book starts with Baida, a Wharton School of Business graduate student, dreaming about 
Ben Franklin, the stern taskmaster, wrestling with the fun-loving Huck Finn for his soul. This 
serves as the springboard for an introduction to the value system that epitomized Ben Franklin. 
Without making direct comparisons between any of the profiled individuals, Baida documents 
the changes in American business thinking. He concludes the book with all the individuals 
attending a grand party. At the party Lee Iacocca has buttonholed Henry Ford, Thorstein 
Veblen is reading What Makes Sammy Run?, and Dale Carnegie is explaining how to win friends 
and influence people. The description of the party is sufficiently detailed to set the scene, but 
vague enough to titillate the reader’s imagination about the party goers’ conversations. In the 
final paragraph Baida sounds a warning that Americans have not only lost their capacity to 
work and save, but also their ability to listen and learn from the past. He concludes that at the 
present rate the only legacy that Americans will leave future generations is a copy of Poor 
Richard’s Almanac. This will allow them to see where American business went wrong. 

From an academic perspective, Poor Richard’s Legacy would make an excellent supplemen- 
tary text for an introduction to business course. Poor Richard’s Legacy provides a basis for 
analyzing American business’ ethical dilemma and the problem caused by excessive debt and 
foreign competition. As a bonus Baida provides an excellent list of sources for future study of 
the history of American business. 

ROBERT G. MORGAN 
Professor of Accounting 
East Tennessee State University 
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J. L. G. BOARD, P. F. POPE, and L. C. L. SKERRATT, Editors, Databases for Account- 
ing Research (London: The Institute of Chartered Accountants in England and 
Wales, 1991, pp. vii, 123, £20.00). 


Databases for Accounting Research is a monograph commissioned by the Research Board of 
the Institute of Chartered Accountants in England and Wales to provide accounting researchers 
with a brief review of several large databases. The monograph will be of interest to academi- 
cians conducting research in international accounting since the data included in the datasets 
range from items from the annual reports of UK companies to analysts' forecasts of earnings per 
share of US and UK companies to financial information for companies listed on 40 markets. 

The book is organized into three sections. The first section evaluates six machine readable 
databases, the second section provides an overview of 13 data sources which are not, generally, 
machine readable, and the final section presents a comparison of several of the machine read- 
able databases. 

The six machine readable databases reviewed include the Cambridge/DTI Database, Data- 
stream, Exstat Company Accounts Database, Institutional Brokers Estimate System (IBES), 
London Share Price Database, and MicroExstat. The strengths and weaknesses of the databases 
are evaluated based on the experiences of researchers who have used them. Although different 
authors evaluated each of the databases, the same five to six characteristics are reviewed for 
each. The variables included in each dataset are summarized and the years of available data and 
the frequency of revision are indicated. The medium on which the data is supplied (magnetic 
tape, disk, on-line), the cost, and the name and address of the vendor are also noted. To give 
readers an idea of the potential uses of the databases, a list of recent studies which have 
employed the databases is included. 

The authors of each review also discuss the problems encountered with each database such 
as the lack of standardization of the format of accounts, inconsistencies in data among com- 
panies, and the comparability of data over years and recommend procedures to deal with the 
problems. Although the summaries are not intended to be substitutes for the database manuals, 
they do explain how the data is accessed and assess how user-friendly the databases are. 

The second section of the monograph provides a summary of 13 other data sources which 
are available, in general, on microfiche or are published in reports or journals. The sources 
reviewed range from a monthly magazine dealing with international takeovers, to sources of 
annual reports, to a cuttings service that chronicles business announcements. Although the 
analyses of these sources are not as comprehensive as the reviews of the databases, they do 
include a description of the variables, the method of access, the cost, and the names and ad- 
dresses of the vendors. The advantages, disadvantages, and potential uses of each dataset are 
also outlined. Unfortunately, a list of published research that has used the data is provided for 
only two of the 13 sources. 

In the final section of the monograph, several of the databases are compared. The Exstat 
and Datastream databases are compared as sources of balance sheet and profit and loss data on 
the basis of relative ease of accessing and using the data, the completeness and accuracy of the 
data in each, and the ability to reconcile and merge the data from the two sources. The 
consistency of the price and dividend data from Datastream and the London Share Price 
Database is also compared. Based on the comparisons, the authors offer suggestions about the 
types of research questions that are most appropriate for each database. 

Databases for Accounting Research is a concise and clearly written guide which provides 
enough detail to help both new and experienced researchers make choices among the datasets. 
The monograph is a valuable resource for academicians interested in international accounting 
research. ; 

HANS J. DYKXHOORN 
Professor of Accountancy 
Western Michigan University 


J. E. BORITZ, The “Going Concern" Assumption: Accounting and Auditing Implica- 
tions (Toronto: The Canadian Institute of Chartered Accountants, 1991, pp. xxvii, 
231, C$34.50). 


This book is a Research Report sponsored by the Canadian Institute of Chartered Accoun- 
tants (CICA), with specific CICA objectives: 
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. .. to assess the accounting and auditing implications of the “going concern” assumption with a par- 
ticular emphasis on the nature and extent of disclosure required in the financial statements and/or 
auditor's report when there is insufficient support for the assumption due to significant risks or 
uncertainties facing the industry or the entity (Foreword). 


The report is supposed to provide the basis for a standards project to modify the CICA 
Handbook on both accounting and auditing criteria associated with the “going concern" 
assumption. 

Boritz is quite thorough, if somewhat redundant, in analyzing "going concern" uncertain- 
ties, related accounting and auditing responsibilities, and broader questions associated with 
business failure and bankruptcy. This book should be particularly appealing to readers with an 
interest in (1) Canadian accounting and auditing issues associated with business failure or (2) 
comparative national analysis on these issues. Readers interested only in U.S. bankruptcy- 
related issues may be disappointed. Although U.S. bankruptcy and “going concern" issues are 
described, the focus is on Canada. 

The report presents some useful data. For example, Boritz includes a thoughtful descriptive 
analysis of 213 Canadian firms with "going concern" qualifications (from the top 1,000 Cana- 
dian companies). Researchers wanting to include Canadian companies in a comparative study 
will also be interested in computer data bases mentioned by Boritz, including CA Online, Info- 
Globe Database, and Compact Disclosure Canada. 

A significant part of the analysis is an international comparison of accounting and auditing 
standards in other English-speaking countries. This section compares Canadian standards with 
those of the U.S., United Kingdom, Australia, New Zealand, and the International Accounting 
Standards Committee. While not identical, these standards are reasonably similar. The U.S. 
seems to be the “leader” in this area, with other nations following the AICPA's lead (most 
recently based on Statements on Auditing Standards Nos. 59 and 64). However, Canada seems 
to be trailing the pack (presumably the reason for this Research Report). Currently, the book is 
up-to-date on these complex and quickly-changing issues. 

Considerable analysis focuses on terminology such as “remote,” “possible,” and “probable” 
associated with uncertainties and “significant doubt" and “substantial doubt" associated with 
SAS No. 59. Boritz tries to relate these to specific probabilities for “going concern” disclosures 
and related audit report discussion. This may suit the purpose of the CICA, but I found it 
uncompelling. I find that high classification accuracy and related probabilities from a logit 
model combined with a matched-pair design tells me little about which firms will declare 
bankruptcy next year. 

Chapter 7 provides a relatively simple explanation of bankruptcy prediction models and 
related concepts, which may be useful to students and others not familiar with the methodology. 
Boritz carefully explains Altman’s Z-score, reviews financial ratios used by 12 U.S. and four 
Canadian studies, provides models used in the Canadian studies, and other techniques such as 
logit and expert systems. Although he could have spent more time explaining logit models, the 
chapter is an excellent introduction and could be used in the classroom. 

Throughout the book there are useful charts and tables summarizing major points compar- 
ing existing research studies, describing “going concern” relationships of Canadian firms, and 
so on. Paging through the book and reviewing the tables may be a worthwhile first step when 
reading the book. Boritz includes three long appendices. Many readers may find Appendix C, 
“Rules for Prototype ‘Going Concern’ Expert Systems,” which uses a decision tree approach of 
particular interest. A Glossary of Terms and an extensive Bibliography are included, but the 
book Jacks an index. 

Overall, readers with a broad interest in business failure issues will find the book a useful 
addition to the literature. The analysis is thorough and up-to-date on “going concern” related 
issues. The analysis of bankruptcy research also is interesting, although less thorough. The 
reader is advised to read selectively (most, for example, may not be interested in the recommen- 
dations to the CICA for future standard-setting), but the numerous tables and the unique 
insights of the author are worth the price of the book. 

GARY GIROUX 
Professor of Accounting 
Texas A&M University 
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FREDERICK D. S. CHOI, Handbook of International Accounting (New York: John 
Wiley & Sons, Inc., 1991, pp. xx, 846, $105.00). 


This handbook is a welcome addition to the texts designed “. . . to assist those whose inter- 
ests or responsibilities concern the international dimensions of accounting, reporting, and con- 
trol," as the author/editor states in the preface (p. xv). As a handbook, it is divided into eight 
major parts. Each part is subdivided into chapters, written by well-known academicians and 
practitioners with long research records. 

Part I, Internationalization of the Accounting Function, contains three chapters dealing 
with matters related to international corporate finance, financial markets, and financial services 
industry. Thesé chapters highlight the ever-changing environment of financial management, 
international competitiveness, and the integration of financial markets. These developments 
have come about as a result of deregulatory measures and technological changes. 

Part II, World Scene of Accounting Practices, illustrates accounting and auditing practices 
around the world. With the globalization of financial markets, one would assume that account- 
ing reports are prepared on a comparable basis. This is far from the truth. The three chapters in 
this section of the book highlight the great diversity that exists around the globe related to 
accounting and auditing standards. The lack of comparability of accounting reports puts users 
of these reports at a disadvantage when they analyze foreign financial statements. 

Part III, International Financial Analysis, highlights in its four chapters further problems 
associated with international accounting diversity worldwide. It illustrates possible ways of cop- 
ing with these diversities in conducting financial analysis. 

Part IV, International Accounting Harmonization, in its four chapters, deals with efforts 
made at the national, regional, and international levels to cope with diversity in accounting and 
auditing standards. This section of the book concludes the coverage of accounting harmoniza- 
tion, and the efforts of different organizations to achieve it. 

Parts V through VIII deal with contemporary issues related to the operations of multina- 
tional enterprises (MNEs), with the last part dealing with controversial aspects of the operations 
of MNEs, namely, international transfer pricing policies and taxation. 

In summary, the strength of this handbook lies in the fact that it is truly a comprehensive 
volume, dealing with major contemporary issues in the international accounting field. It is, also, 
an excellent reference book for individuals involved in international business, in general, and in 
international accounting, in particular. Therefore, the author/editor is to be congratulated fora 
job well done. This handbook could be considered as a major textbook or, at least, a supplement 
to textbooks used in international accounting courses. However, the price may constitute a 
maior drawback. In addition, this handbook would have greater value if each of its major parts 
had been preceded by a narrative statement which highlights the major issues involved in the 
Section. 

DHIA D. ALHASHIM 
Professor of Accouting 
California State University, Northridge 


COOPERS & LYBRAND, 1991 International Accounting Summaries: A Guide for Inter- 
pretation and Comparison (New York: John Wiley & Sons, Inc., 1991, pp. xvi, 667, 
$95.00). 


The rapid globalization of capital markets over the past 20 years has necessitated a better 
understanding of other countries’ financial reporting requirements. Corporate managers, finan- 
ciers, and investors need to be able to understand the “accounting language” in which foreign 
entities prepare their financial statements. This publication is a timely addition to resources in 
the international accounting area as it provides detailed summaries of accounting standards in 
24 countries, plus the International Accounting Standards and European Community Direc- 
tives. 

The chapters on individual countries are well organized and follow a standard format. Each 
chapter starts with an introductory section on sources of accounting and auditing standards 
and public company requirements in the country. It clearly identifies the specialized industries 


Book Reviews 635 


such as insurance and banking whose accounting rules are not addressed in the chapter. The 
next section covers general accounting issues including the type of financial statements 
required, business combinations, and areas of particular relevance to international business like 
foreign currency translation, inflation accounting, related party transactions, and segment 
reporting. The third and fourth sections cover accounting principles for specific items in the 
balance sheet and income statement, respectively. 

This book contains several attractive features which make it easy to use for the reader unini- 
tiated in foreign Countries" accounting principles. It provides excellent matrices, one for each 
financial reporting item, which permit easy comparison of the requirements in the 24 countries. 
The chapters cite references for the source of the country's accounting rule for each financial 
reporting item. The authors have demonstrated an appreciation of problems arising from lin- 
guistic differences. In chapters on non-English speaking countries, significant accounting terms 
in the native language are included phonetically in parentheses. These are likely to prove helpful 
to those using foreign annual reports. Additionally, a glossary of accounting terms is provided 
at the end of the book to prevent confusion from different usage of accounting terms in different 
English speaking countries. 

Another commendable feature of this book is that it specifically deals with accounting re- 
quirements only. It avoids the pitfall of switching back and forth between accounting require- 
ments and practices as is the case with others publications such as the Price Waterhouse “Doing 
Buiness In...” series. This feature will be welcomed by academics and other conducting 
research on international accounting issues. 

The one area where this publication can improve is in the choice of countries included. The 
authors acknowlege that “there are other countries which have a rightful claim to be included 
which will be considered for future editions" (p. Int-2). They list Eastern European countries 
such as Poland, Hungary, Czechoslovakia, and Yugoslavia as possible candidates. Given the 
state of flux in these countries, and the growing likelihood that they will adopt standards very 
similar to EC countries, in my view, their inclusion will not significantly add to the usefulness 
of this publication. The authors would do well to consider adding countries from Asia (e.g., 
India, Malaysia, Taiwan, Thailand), South America (e.g., Argentina, Chile, Venezuela) and 
Africa (e.g., Egypt, Kenya, Zimbabwe). Most of these countries have active stock exchanges and 
are closer to being market economies than the Eastern European countries. Thus they are more 
likely to be of interest to analysts and investors. Their inclusion would also provide a better 
regional balance of countries covered. Inclusion of Saudi Arabia or Bahrain might also be of 
interest to international businesspeople who are considering doing business in the Middle East 
but are not familiar with Islamic influences on accounting in countries in the region. 

Overall, this book is well organized, clearly written, and as current as can be expected. It 
will prove to be an excellent source of reference to users attempting to interpret financial 
reporting information originating in other countries as well as to those comparing specific 
requirements between countries. 

SHAHROKH M. SAUDAGARAN 
Assistant Professor of Accounting 
Santa Clara University 


TOM COPELAND, TIM KOLLER, and JACK MURRIN, Valuation: Measuring and 
Managing the Value of Companies (New York: John Wiley & Sons, 1991, pp. xviii, 
428, $34.95). 


The premise of this book is that managers of corporations consistently fail to appreciate the 
link between strategy and finance. Relying on accounting numbers, managers too often pursue 
actions that systematically undervalue their firms. Undervaluation results in companies that are 
prime candidates for takeover by managers perceiving the true value of the firm. In order to pre- 
vent such actions, the authors present current corporate management with a two-part solution. 
First, managers must adopt a raider's view of their own firm and determine the extent of its 
undervaluation. Only by recognizing value creating situations in a firm and identifying restruc- 
turing opportunities will managers create the value necessary to deter prospective takeovers. 
Second, managers must ensure that a value management philosophy permeates the organiza- 
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tion. Managers need to view the creation and management of value as an integral part of corpo- 
rate strategy rather than an activity restricted to the defeat of potential takeovers. 

The book contains three sections. The first section consists of chapters one through three. 
They describe the economic, political, and institutional environment that necessitates managing 
value. They describe the actual process of managing value within the context of the firm and 
describe the relationship between discounted cash-flows and valuation. Although these chapters 
provide the motivation for the remainder of the text, I found the chapters unsatisfyingly shallow 
and optimistic in several spots. Three points illustrate this concern, First, the authors laud the 
availability of high-yield bonds for providing financing opportunities for smaller firms and 
assisting leveraged buyouts. Second, the authors indicate a preference for high levels of debt at 
the expense of debt ratings. A pessimistic interpretation could legitmately claim that the market 
for junk bonds and excessive levels of debt represent some of the worst features of corporate 
business in the free-wheeling 1980s. A more prudent approach would present the pros and cons 
of these issues. The third point concerns the presentation of academic research in the area of 
LIFO adoptions to support the point that the market focuses on cash flows rather than earnings. 
Although admitting the evidence is not entirely conclusive, the authors only present results 
from Sunder (1973) and Biddle and Lindahl (1982). Market reactions to LIFO adoptions is a 
methodologically complex area and it is unsettling to see the authors selectively choose studies 
with findings that support their assertions. In essence, bearing in mind the author's association 
with McKinsey and Company, my dissatisfaction with this section of the book is that it reads 
like a sales pitch to prospective clients. 

The second section consists of chapters four through eight. These chapters contain a hands- 
on approach to the valuation of a single business. They present a components discounted cash- 
flow framework and discuss the calculation of free cash flow and the cost of capital. The chap- 
ters discuss the estimation of continuing value and an interpretation of results. These are nuts 
and bolts chapters that provide explicit instruction on computing the value of a firm. The chap- 
ters provide illustrations of the various concepts by extensively applying them to a publicly 
traded corporation. 

The final section consists of chapters nine through thirteen. These chapters apply the valua- 
tion framework to more complex situations. These situations include multibusiness companies, 
multinational companies, mergers and acquisitions, and banks. This section also presents an 
application of option pricing methods to corporate valuation. 

Despite my reservations about the first section, two potential audiences will find this text 
illuminating. The first group consists of professional managers in need of a systematic approach 
to understanding the link between strategy and firm value. This book provides managers with a 
clear understanding of traditional valuation theory and the role that it can play in corporate 
strategy. The second group consists of academics that desire a supplementary reading for 
upper-level undergraduates or MBAs in a corporate finance course (or even a strategy course for 
that matter). The numerous applications of valuation theory will lend credence to the more 
traditional and theoretical approaches to valuation. 

MARC J. LeCLERE 
Assistant Professor of Accounting 
University of Maryland 


GRAEME W. DEAN, FRANK L. CLARK, and O. FINLEY GRAVES, Replacement Cost 
and Accounting Reform in Post-World War I Germany (New York: Garland Publish- 
ing, Inc., 1990, pp. xvii, 188, $45.00). 


This book is a valuable contribution to accounting history—and a timely one at that, because 
the issues of inflation accounting are very likely to resurface soon in the context of accounting 
reforms in Eastern Europe. The volume consists of a translation of 11 articles which appeared 
in the German literature in 1920. The authors selected (Prion, Mahlberg, Geldmacher, von 
Schlesinger, Kast, Schulz, Buxbaum, and Schmidt) are among the leading contributors— 
although some are not well-known in the U.S.—to German inflation accounting ideas. The art- 
icles are well translated and cover the entire spectrum of the debate in the early 1920s. To facil- 
itate understanding, a historical introduction, abstracts of all articles, and 18 pages of com- 
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mentary are provided, pointing out the major issues and relating these to the pertinent English 
language literature. 

The translated manuscripts demonstrate that inflation accounting at the time was not only 
an economic, but even more so a political issue related to post war reparations. Most of the arti- 
cles point out the detrimental effect of taxes calculated on historical-cost based profit; taxation 
of fictitious profits erode the economic viability of enterprises. Geldmacher complained about 
the "mathematical nonsense" of applying arithmetical procedures to monetary units of different 
purchasing power. As a remedy accounting based on goldmark indices (the previous currency) 
is recommended by Mahlberg, whereas others suggest a replacement cost equity adjustment 
account (expressed in paper marks) which will accumulate measurable differences between his- 
torical and replacement cost, thus neutralizing these amounts and keeping them out of the 
income statement. Although most authors see depreciation as the means to recover asset values 
and thus assure maintenance of stockholder wealth, Buxbaum stresses that depreciation (related 
to assets presently used) has nothing to do with building reserves for capital maintenance 
through the acquisition of future assets, because these may be different in adaptive enterprises. 
This issue has, unfortunately, not resurfaced in this clarity in later inflation accounting debates 
in spite of the fact that it is of increased relevance in times of faster asset turnover and more fre- 
quent changes in company strategy. 

Another issue, underlying Schmidt's "relative capital maintenance" (in his "Organic 
Accounting” theory), is the selection of appropriate replacement values. Since these are selected 
either at the time of sale, or in the case of inventories at the time of balance sheet valuation, nei- 
ther of the two correspond to prices paid at the time of actual replacement. He claims the issue 
is resolved, if one assumes reinvestment of funds recovered through depreciation in other 
assets, which will in turn appreciate and thus prevent further erosion by inflation. This con- 
cept—which seems to be of questionable validity—has resurfaced again with later authors. 

These are only a few observations about the approaches analyzed, which provide insight 
into the material presented. The authors of the book criticize as a major shortcoming of German 
inflation accounting theory the implicit or explicit assumption that cost determines prices. This, 
without any doubt, is a deficiency in a market environment. It is, however, also a criticism 
which needs modification in the historical context; during that time period cost by-and-large did 
determine prices due to the war-induced shortages and the prevailing attitude, which deter- 
mined purchasing behavior under hyper-inflationary conditions. 

In summary, the book provides an excellent historical survey of inflation accounting theory 
in the Germany of 1920. It should be read by accounting historians, by every accountant con- 
cerned with today's inflation accounting procedures in Latin America, and by everybody con- 
cerned with international accounting issues. Particularly in the context of international consoli- 
dation these issues resurface and all the ramifications of inflation accounting need to be fully 
understood and integrated into modern approaches. 

HANNS MARTIN W. SCHOENFELD 
Professor of Accountancy 
University of Illinois at Urbana-Champaign 


NICHOLAS DOPUCH and RONALD R. KING, Experimental Tests of Auditing as a 
Credibility Generating Mechanism (Vancouver: The Canadian Certified General 
Accountants' Research Foundation, 1991, pp. xii, 87, C$15.00, paper). 


This book presents a study of 32 laboratory market experiments designed to examine the 
voluntary demand for auditing services. These markets consist of a three-person environment 
De, manager, investor, and auditor) in which single-period contracts are formed between the 
parties over a multi-period time horizon. Various factors, i.e., auditor moral hazard, and mana- 
ger versus investor demand for auditing services (as well as who bears the cost of, and receives 
the information provided by the audit), are analyzed to determine their impact on the voluntary ` 
demand for auditors. In general, the results of these experiments suggest that auditor moral 
hazard decreases both manager and investor demand for auditing services. There is also some 
evidence that suggests this decrease is more pronounced for manager demand than for investor 
demand of these services. 
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In this study, a market consists of one human subject seller (manager), one verifier (auditor) 
who is either a computerized robot or a human subject, and three human subject buyers (inves- 
tors). In each period of these forty-period markets, a seller holds either a “low” or “high” type 
asset that possesses a low or high expected value, respectively. Before the asset is sold to a 
buyer, a seller decides whether to incur a costly fixed investment that increases the probability 
he or she holds a high type asset, which increases the expected value of the asset. Subsequent to 
this investment decision, a seller is subject to moral hazard in that he cr she observes the asset's 
type, but is free to disclose any asset type designation to buyers. Prior to a seller's investment 
decision, a seller (or buyers in the markets that examine investor demand for auditing) can hire 
a verifier for a fixed fee to provide a report that either agrees or disagrees with the seller's 
disclosure. If the verifier is a computerized robot, it incurs an investigation cost, observes the 
seller's asset type, and truthfully agrees or disagrees with the seller's disclosure (a no moral 
hazard environment). If the verifier is a human subject, another moral hazard problem exists, 
for he or she chooses to either (1) incur the investigation cost, observe the asset's type, and 
decide whether to agree or disagree with the seller's disclosure; or (2) incur no cost and agree 
with the seller's disclosure. Finally, a buyer purchases the seller's asset via a second price sealed 
bid institution, and receives a payoff that is a function of randomly assigned payoff values. 
Given this market environment, the primary variables of interest are a seller's costly investment 
decision, the decision of whether to hire a verifier, and a human verifier's costly investigation 
decision. 

The focus of this study is clearly an important auditing issue. It also represents an ambitious 
project; attempting to examine complex three-party behavior, especially over a multi-period time 
horizon, is a difficult task at best. Modeling such a complex environment often yields a theory 
that is intractable or ambiguous. This study does not contain extensive theoretical modeling of 
this environment; rather it presents some theoretical conjectures regarding the effect of treat- 
ment conditions on subject behavior. Many of these conjectures are offset by feasible alternative 
strategies of player behavior, particularly regarding single versus multi-period time horizons. In 
fact, this study seems to be designed primarily to conduct “heuristic” or exploratory experi- 
ments rather than strict theory testing. 

This suggests some care need be taken when interpreting the results. While very few of the 
theoretical point predictions are supported, some of the theoretical conjectures are supported 
qualitatively, e.g., the effect of verifier moral hazard on seller demand. Other predictions are not 
supported by the data, e.g., the effect of verifier moral hazard on buyer demand. Additionally, 
there appears to be significant variation across market replications within some of the treatment 
cells. These markets are very complex, and often contain alternative feasible player strategies 
that depend on the beliefs players have about each other. This makes it difficult to interpret 
intermediate, unexpected, or inconsistent results, and can create ambiguous assessments and 
comparisons. 

The results may also be sensitive to the small sample size. While seller and verifier roles are 
critical to market behavior and the issues of interest, each market contains only one seller and 
one verifier, and each treatment cell includes between four and six market replications. This 
appears to be a small number of critical role subjects from which to infer systematic behavior, 
and given the large feasible strategy space for players, may have contributed to the variation in 
behavior across market replications as well as some of the intermediate results. 

Overall, this study examines an important auditing issue in a very complex environment. 
Conducting this worthwhile and difficult task yields some initial results that are of interest to 
auditing researchers. The findings of this study provide useful insights for producing additional 
empirical research relating to the demand for audit services as weil as inducing theoretical 
advancements regarding this issue. 

JEFFREY W. SCHATZBERG 
Assistant Professor of Accounting 
University of Arizona 


M. R. LAMBERT, D. H. CARTWRIGHT, J. S. CUNNINGHAM, M. H. O'CONNOR, 
and M. WALSH, Interim Financial Reporting: A Continuous Process (Toronto: The 
Canadian Institute of Chartered Accountants, 1991, pp. xvii, 190, C$34.50, paper). 
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This research report is the culmination of a project sponsored by the Canadian Institute of 

Chartered Accountants (CICA). The charge to the Study Group was to review Section 1750 of 

. the CICA Handbook, “Interim Financial Reporting to Shareholders," to determine if changes in 
the Handbook were necessary. It should be of interest to Canadian accountants as well as those 
in the United States where APB No. 28 (1973), SFAS No. 3 (1974), and FIN No. 18 (1977) provide 
the only specific guidelines on interim financial reporting. A review of Accounting Standards 
issued since 1973 indicates an astounding lack of guidance regarding their applicability to 
interim financial reporting. 

Concern regarding the theoretical deficiencies inherent in current interim reporting stan- 
dards is clearly evidenced by recent initiatives begun by various interest groups and regulatory 
agencies in both the Canadian and United States accounting communities. This research report 
addresses these concerns in an integrated, comprehensive fashion. 

The Study Group began with the identification of the users of interim reports and their 
needs. This information provided the basis for developing an overall framework for interim 
financial reporting which includes not only financial statements but also management's review 
and discussion of the results of operations. The report offers 24 recommendations for change 
addressing such issues as measurement and recognition, presentation, disclosure, and applica- 
bility. Probably the most profound recommendation is that "ongoing consideration should be 
-given to the effect on interim reporting when establishing or amending standards for annual 
financial reporting" (p. xii). 

The recommendations were based on the Study Group's analysis of the current environ- 
ment for interim reporting covering legal requirements, accounting standards, and current 
reporting practices. The background material for this analysis included a review of accounting 
and reporting standards and legislation relating to securities. Interestingly, although the review 
detailed these requirements by province, it was not limited to Canadian standards. It included 
requirements from both the United States and New Zealand. Information regarding current 
reporting practices was gathered by surveying 1989/1990 interim financial reports of 150 pre- 
dominately Canadian companies. 

Each interim reporting issue is analyzed in terms of the current legal requirements, authori- 
tative pronouncements, and current practice. An overall assessment is made which relates this 
information to the objectives of interim reporting and the needs of users. In many instances, the 
Study Group concluded that enterprises issuing interim financial statements were presenting 
much more information than currently required by the Handbook. In these cases, the recom- 
mendations were simply to bring the “rules” up to the level of current reporting practice. 

The Report is quite readable, much of the analysis is reminiscent of the FASB's Conceptual 
Framework Project and provides relatively few new theoretical insights. However, it evaluates 
the qualitative characteristics of financial information as they relate specifically to interim 
periods rather than annual periods. 

In addition to the theoretical discussion and recommendations, the appendices provide a 
wealth of data. Appendix D contains a detailed comparison, of CICA Handbook requirements, 
APB No. 28, and SSAP-24 (New Zealand). Given the current emphasis on the harmonization of 
accounting standards, this section should be of particular interest to anyone involved in interna- 
tional accounting practices. 

For those interested in current practices, Appendix E is particularly informative. It contains 
the results of the survey conducted to gather the background information for the report. The 
survey covered over 150 categories of currently reported information including management's 
report to shareholders, operating summaries, and disclosure of individual statement items. The 
results are summarized showing numbers of companies presenting particular information by 
industry classification. 

In summary, this research report provides a comprehensive theoretical analysis of interim 
financial reporting issues and would be of particular interest in either a graduate theory class or 
an international accounting class. 

KATHRYN M. MEANS 
Associate Professor of Accounting 
Florida Atlantic University 
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RAJENDRA P. SRIVASTAVA, Editor, Auditing Symposium X: Proceedings of the 1990 
Deloitte & Touche/University of Kansas Symposium on Auditing Problems (Law- 
rence, KS: University of Kansas, 1990, pp. ix, 186, $15.00, paper). 


This publication codifies the papers, speeches, and presentations comprising the tenth of 
the biennial symposia held at the University of Kansas and sponsored by Deloitte & Touche. 
These symposia bring together academics and practitioners to discuss current problems and 
issues in Auditing. 

The symposium continued its generally effective tradition of pairing an academic-author 
with a practitioner-discussant, and vice versa. Additionally, for the first time, three doctoral 
candidates (from the University of Kansas) participated, providing a joint discussion of a paper. 
As another first, a panel participated; this distinguished group of practitioners and one educator 
discussed the impact of the mergers of accounting firms on the auditing profession. 

This publication of the proceedings begins with the keynote address by Ed Kangas of 
Deloitte & Touche, identifying the “new global realities" and their effects on the auditing profes- 
sion. The papers and their respective discussant-responses follow, in turn. As in the past, the 
Symposium chose interesting issues for debate, including the following: (1) teaching ethics 
in the classroom; (2) a comparison of logistic regression and neural nets methodologies in pre- 
dicting commercial bank failures; (3) expert systems and artificial intelligence based decision 
support; (4) potential behavioral biases affecting the use of analytical review procedures as sub- 
stantive tests; (5) the effects of procedural differences in assessing control risk following the 
guidance of SAS No. 55 and its predecessor, AU Section 320; and (6) future issues and research 
needs regarding the auditor's responsibility for detecting illegal acts. The publication concludes 
with the comments of the distinguished panel. While all the papers provide interesting and 
informative analyses, three strike me as particularly noteworthy. 

*With Firmness in the Right," by Frederick L. Neumann (University of Illinois at Urbana- 
Champaign), addresses the teaching of ethics in the classroom. Using Abraham Lincoln and 
some of his notable writings as a frame of reference, the author urges professors to go further in 
the teaching of ethics than simply generating lively classroom discussion: he challenges us to 
develop and understand our philosophies of ethics and, then, challenge our students to make a 
commitment to do what is right, “... with firmness in the right, as God gives us to see the 
right. ..." I find this paper especially refreshing and particularly profound. 

“Analytical Procedure Results as Substantive Evidence," by William R. Kinney, Jr. and 
Christine M. Haynes (University of Texas at Austin), focuses on the behavioral biases toward 
incorrect acceptance in applying analytical review procedures as substantive tests. The authors 
propose a revision of SAS No. 56 to remedy the potential pitfalls. The discussant, Abraham D. 
Akresh (Independent Consultant, former Partner, Laventhol & Horwath), while generally 
agreeing with the authors, notes some important issues and distinctions not addressed 
specifically in the paper; he also provides suggestions for improving SAS No. 56. 

“Assessing Control Risk: Effects of Procedural Differences on Auditor Consensus,” by Jane 
E. Morton and William L. Felix, Jr. (University of Arizona), reports the results of experiments 
designed to test the effects of what the authors identify as conceptual differences.between SAS 
No. 55 and its predecessor, AU Section 320 regarding control-risk-ass2ssment. The discussant, 
Richard W. Kreutzfeldt (Arthur Andersen & Co. and member of the task force which developed 
the audit guide for SAS No. 55), challenges the authors’ description of SAS No. 55’s require- 
ments: labeling it “too literal and too sequential” (p. 135). He also provides his, rather incisive, 
analysis of the standard. 

The papers achieve the objectives of the symposium, making this work potentially appealing 
to both practitioners and academicians, depending, of course, on the individual's particular 
interests. 

H. JAMES WILLIAMS 
Assistant Professor of Accounting 
Georgetown University 


HOUSTON H. STOKES, Specifying and Diagnostically Testing Econometric Models 
(New York: Quorum Books, 1991, pp. xiii, 337, $55.00). 
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This book discusses a number of econometric models, gives the assumptions underlying the 
models, and explains how to use the routines available in the B34S Data Analysis Program for 
testing the assumptions. The first chapter provides an outline of the book and an overview of the 
B348 program. The subsequent chapters are topical. Each chapter briefly describes the model(s) 
covered in the chapter, the specific calculations required, and the related B34S options to per- 
form the calculations. Each chapter also provides worked out examples using the B34S pro- 
grams. Printouts of the inputs and outputs are given and discussed. The examples are taken 
from a variety of published sources, to demonstrate the application of different econometric 
models in different fields. 

This is not a textbook on econometrics. As the author states “[t]his book can be thought of as 
a major extension of the original B34T manual..." (p. 6). However, the author also states 
“While it is assumed that the reader has a good background in econometrics, obtainable from 
study of such books as those by Johnston (1963, 1972, 1984), Theil (1971), ..., many of the more 
advanced statistical procedures are just beginning to appear in econometric textbooks. To aid 
the reader, the treatment of all techniques discussed in the book is meant to be self-contained” 
(p. 5). 

The author has extensive experience in econometrics and has been actively involved in 
development of the B34T/B34S programs. This shows in the book. The book contains numerous 
do's and don'ts as well as discussions of what econometricians commonly do and what they 
ought to do instead, as illustrated by the following quotes: (1) "Many econometricians only test 
for first-order serial correlations with the Durbin-Watson statistic. This is often a serious 
mistake since higher orders of serial correlations may be present in the data. Routine use of the 
NTAC parameter to calculate higher-order autocorrelations of the residuals will protect against 
accepting results that are unknowingly contaminated with higher-order serial correlations" 
(p. 25). (2) "Many users run probit models with 1-0 right-hand-side variables, such as sex and 
race dummies it makes little sense to evaluate partial derivatives of these 0-1 variables because it 
is hard to interpret the results" (pp. 59-60). (3) “While 2SLS results are sensitive to the variable 
that is used to normalize the system, limited information maximum likelihood (LIML) 
estimation, which can be used in place of 2SLS, is not so sensitive" (p. 97). (4) “All white noise 
series are not pure white noise, unless, in addition, they are Gaussian" (p. 196). (5) “If no tests 
are made for linearity and Gaussianity, the researcher never knows the properties of the 
underlying data and is unable to systematically explore alternative models...to reduce the 
residual sum of squares" (p. 199). In addition, the book provides up-to-date references which a 
reader will find useful. However, in my opinion, the book is not useful as supplementary 
reading material for an econometrics course to a graduate student in accounting because (1) a 
high level of grounding in econometrics is a prerequisite to understand the book, (2) the book is 
written at an abstract level, lacking motivation, and (3) it is not self-contained. 

The book provides varying amounts and different levels of details for different techniques. 
In my opinion, the best written parts of the book are Chapter 2 (Regression Anelysis with 
Appropriate Specification Tests), Chapter 3 (Logit, Tobit, Probit), Chapter 5 (Error-Components 
Analysis), and Chapter 9 (Testing the Specification for OLS Equations with Recursive Residuals). 
These chapters provide good intuitive descriptions and sufficient details of the techniques used 
to test the model-assumptions. However, as these topics usually receive in-depth coverage in 
class meetings, the student may not require a supplementary reading book for these topics. 

The discussion of the time series techniques (chaps. 7, 8, and 12) is much too formal. These 
chapters are far from being self-contained and are void of any intuitive explanation. The student 
must repeatedly refer to other textbooks/articles to fully appreciate what is going on. The 
student will be better served by reading a standard textbook and SAS manual and then solving 
some of the end-of-the-chapter problems. 

The discussion of the remaining topics—Simultaneous Equation Systems (chap. 4), Markov 
Probability Analysis (chap. 6) Special Topics in OLS Estimation (chap. 10) Nonlinear 
Estimation Option in B34S (chap. 11), and Optimal Control Analysis (chap. 13)—is too sketchy. 
For example, only ten pages of textual material are devoted to simultaneous equation systems. 
This includes an introduction of the simultaneous equation systems, QR approach solution to 
the problem associated with accuracy of (X' X]? in OLS, and estimating the simultaneous 
equations using OLS, LIML, LS2, LS3, and ILS3. Again, the student will be better served by 
acras a standard textbook and SAS manual and then solving some of the end-of-the-chapter 
problems. 
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To sum up, I find the book to be useful to an accounting researcher engaged in econometric 
modeling. However, I question its value for an accouting graduate student taking an econo- 
metrics course. 

RAMESH CHANDRA 
Professor of Accounting and Management Science 
University of Windsor 


WANDA A. WALLACE, Accounting Research Methods: Do the Facts Speak for 
Themselves? (Homewood, IL: Irwin, 1991, pp. xvii, 105, $44.95). 


This book is a primer for those interested in consuming research in accounting. It briefly 
Sketches several aspects of the landscape that Ph.D. students (as well as any other consumers 
of research) must ultimately know well, including categories of research methods, common 
flaws in research designs, and types of questions investigated by accounting researchers. The 
main body of the book is short—68 pages—and easy to read even far a research novice; its 
purpose is to foster awareness and interest, not to explore issues in depth. 

Chapter 1 describes the scientific method and provides an overview of various research 
designs (experimental, archival, analytical, etc. Chapters 2 and 3 are built around Donald 
Campbell’s well-known threats to internal and external validity. Much of the discussion is 
similar to what might be found in an early chapter of an experimental design text. The primary 
difference is that a hypothetical accounting research question (concerning accounting choices 
"ps by distressed firms) is used throughout to construct examples of possible research design 

aws. 

Chapters 4 and 5 examine choices that arise in two crucial aspects of research design, 
sample selection and the role of assumptions. For example, there is & comparison of random 
sampling and directed sampling, and a short explanation of the positivist's view of realism in 
assumptions. Chapter 6 briefly discusses the importance of full disclosure in communicating the 
results of research. Chapter 7 uses an analogy based on a fisherman's recounting of his success 
to highlight a checklist of “fishy” claims to beware of in consuming research. 

The final major chapter of the book turns from research methods to research issues. 
Approximately a dozen accounting research topics, ranging from earnings quality to heuristics 
in individual decision making to field studies in management accounting, are summarized 
briefly (often within a single paragraph) The 9-page chapter is designed not as a complete 
taxonomy of accounting research, but as a sampler that could help the reader understand why 
research in accounting could be interesting. The book closes with a 27-page appendix of 
*jargonese," which defines terms such as homoscedasticity, moral hazard, and intervening 
variables. The definitions are brief and non-technical—intended only as a reference that 
sketches key ideas for those new to accounting research.. 

Accounting Research Methods could be used as an early reading in an initial Ph.D. research 
seminar, or in a Master's level seminar that introduces research. An alternative would be to 
combine sources such as Kinney’s April 1986 The Accounting Review article or excerpts from 
texts to cover topics in research design, with existing reviews of literature to provide an under- 
standing of accounting research issues. Accounting Research Methods would also be appropriate 
for a given Ph.D. seminar if a single, easy-to-read primer on methods, issues, and jargon were 
desired prior to turning to more complete treatments. 

VICTOR L. BERNARD 
Professor of Accounting 
University of Michigan 
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BOOKS RECEIVED NOVEMBER 6, 1991 TO FEBRUARY 6, 1992 


AHMED R. BELKAOUI, Multinational Financial Accounting (New York: Quorum Books, 1991, 
pp. xi, 222, $55.00). 

JAN BELL, Editor, Accounting Control Systems: A Technical, Social, and Behavioral Integration 
(New York: Markus Wiener Publishing, Inc., pp. iv, 312, $29.95). 

: PETER W. BERNSTEIN, Editor, The Ernst & Young Tax Guide 1992 (New York: John Wiley & 
Sons, Inc., 1992, pp. xxxii, 697, $12.95, paper). 

HAROLD BIERMAN, L. TODD JOHNSON, and D. SCOTT PETERSON, Hedge Accounting: 
An Exploratory Study of the Underlying Issues (Norwalk, CT: Financial Accounting Stan- 
dards Board, 1991, pp. xii, 227, $17.50, paper). 

J. L. G. BOARD, P. F. POPE, and L. C. L. SKERRATT, Editors, Databases for Accounting 
Research (London: The Institute of Chartered Accountants in England and Wales, 1991, 
pp. vii, 123, £20.00). 

D. R. CARMICHAEL and MARTIN BENIS, Auditing Standards and Procedures Manual: 1992 
(New York: John Wiley & Sons, Inc., 1992, in 54 sections, $105.00, paper). 

FREDERICK D. S. CHOI, Handbook of International Accounting (New York: John Wiley & Sons, 

. Inc., 1991, pp. xx, 846, $105.00). 

HOWARD R. DAVIA, PATRICK C. COGGINS, JOHN C. WIDEMAN, and JOSEPH T. KAS- 
TANTIN, Management Accountant's Guide to Fraud Discovery and Control (New York: John 
Wiley & Sons, Inc., 1992, pp. xvii, 213, $55.00). . 

SYTSE DOUMA and HEIN SCHREUDER, Economic Approaches to Organizations (Hertford- 
shire, UK: Prentice-Hall International [UK] Ltd., 1992, pp. x, 185, $33.95, paper). 

FRANCIS D. FEENEY, A Guide to International Financial Derivatives (New York: Quorum 
Books, 1991, pp. viii, 248, $75.00). 

PAUL J. KUZDRALL and ROBERT R. BRITNEY, Price and Discount Schedule Analysis: A Guide 
for Purchasing, Marketing, Materials, and Financial Managers (New York: Quorum Books, 
1991, pp. xvi, 257, $59.95). 

GEORGE LISLE, Editor, Encyclopedia of Accounting (Osaka: Nihon-Shoseki, Ltd., 1991, orig- 
inal published Edinburgh: Sweet & Maxwell Limited, 1903, pp. 4,076, $1,520.00, 
8 volumes). 

PETER S. ROSE, Japanese Banking and Investment in the United States: An Assessment of Their 
Impact Upon U.S. Markets and Institutions (New York: Quorum Books, 1991, pp. xiv, 203, 
$49.95). 

ROBERT ROSENTHAL, Meta-Analytic Procedures for Social Research, Revised Edition (New- 
bury Park, CA: Sage Publications, pp. x, 155, $13.95 paper). 

J. B. RYAN, B. H. ANDREW, M. J. GAFFIKIN, and T. HEAZLEWOOD, Australian Company 
Financial Reporting: 1990 (Caulfield, Victoria, Australia: Australian Accounting Research 
Foundation, 1991, pp. xx, 310, A$40.00, paper). 

ALEXANDER JOHN SANNELLA, The Impact of GAAP on Financial Analysis: Interpretations 
and Applications for Commercial and Investment Banking (New York: Quorum Books, 1991, 
pp. xxix, 458, $49.95). 

VERNON L. SMITH, Papers in Experimental Economics (New York: Cambridge University 
Press, 1991, pp. xvi, 812, $64.95). 

PETER B. B. TURNEY, Common Cents: The ABC Performance Breakthrough (Hillsboro, OR: 
Cost Technology, 1992, pp. ix, 322, $19.95, paper). 

KAZUO YAMAGUCHI, Event History Analysis (Newbury Park, CA: Sage Publications, 1991, 
pp. ix, 182, $13.95, paper). 

NEAL S. ZANK, JOHN A. MATHIESON, FRANK T. NIEDER, KATHLEEN D. VICKLAND, 
and RONALD J. IVEY, Reforming Financial Systems: Policy Change and Privatization (New 
York: Greenwood Press, 1991, pp. x, 161, $42.95). 
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EDITORIAL POLICY AND STYLE INFORMATION 


EDITORIAL POLICY 


According to the policies set by the Publications Committee (which were endorsed by the Executive 
Committee and were published in the Accounting Education News, June 1987), The Accounting Heview 
*should be viewed as the premier journal for publishing articles reporting the results of accounting research 
and explaining and illustrating related research methodology. The scope of acceptable articles should 
embrace any research methodology and any accounting-related subject, as long as the articles meet the 
standards established for publication in the journal... No special sections should be necessary. The 
primary, but not exclusive, audience should be—as it is now—academicians, graduate students, and others 
interested in accounting research." 

The primary criterion for publication in The Accounting Review is the significance of the contribution an 
article makes to the literature. 

The efficiency and effectiveness of the editorial review process is critically dependent upon the actions of 
both authors submitting papers and the reviewers. Authors accept the responsibility of preparing research 
papers at a level suitable for evaluation by independent reviewers. Such preparation, therefore, should 
include subjecting the manuscript to critique by colleagues and others and revising it accordingly prior to 
submission. The review process is not to be used as a means of obtaining feedback at early stages of 
developing the research. 

Reviewers and associate editors are responsible for providing critically constructive and prompt 
evaluations of submitted research papers based on the significance of their contribution and on the rigor of 
analysis and presentation. Associate editors also make editorial recommendations to the editor. 


MANUSCRIPT PREPARATION AND STYLE 


The Accounting Review's manuscript preparation guidelines follow (with a slight modification) the 
B-format of the Chicago Manual of Style (13th ed.; University of Chicago Press). Another helpful guide to 
usage and style is The Elements of Style, by William Strunk, Jr., and E. B. White (Macmillan). Spelling follows 
Webster's International Dictionary. 


FORMAT 


1. All manuscripts should be typed on one side of 8% x 11" good quality paper and be double spaced, except 
for indented quotations. 

2. E should be as concise as the subject and research method permit, generally not to exceed 
7,000 words. 

3. Margins of at least one inch from top, bottom, and sides should facilitate editing and duplication. 

4. To assure anonymous review, authors should not identify themselves directly or indirectly in their 
papers. Single authors should not use the editorial “we.” 

5. A cover page should show the title of the paper, the author's name, title, and affiliation, any acknowl- 
edgements, and a footnote indicating whether the author would be willing to share the data (see last 
paragraph in this statement). 


Pagination: All pages, including tables, appendices, and references, should be serially numbered. The first 
section of the paper should be untitled and unnumbered. Major sections may be numbered in roman 
numerals. Subsections should not be numbered. 


Numbers: Spell out numbers from one to ten, except when used in tables and lists, and when used with 
mathematical, statistical, scientific, or technical units and quantities, such as distances, weights, and 
measures. For example: three days; 3 kilometers; 30 years. All other numbers are expressed numerically. 
Generally when using approximate terms spell out the number, for example, approximately thirty years. 


Percentages and Decimal Fractions: In nontechnical copy use the word percent in the text; in technical copy 
the symbol 96 is used. (See the Chicago Manual for discussion of these usages.) 


Hyphens: Use a hyphen to join unit modifiers or to clarify usage. For example: a well-presented analysis; 
re-form. See Webster's for correct usage. 


Key Words: The synopsis is to be followed by four key words that will assist in indexing the paper. 
SYNOPSIS 


A synopsis of about 400 words should be presented on a separate page immediately preceding the text. 
The synopsis also serves as the "introduction." The synopsis should be nonmathematical and include a read- 
able summary of the research question, method, and the significance of the findings and contribution. The 
title, but not the author's name or other identification designations, should appear on the synopsis page. 
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TABLES AND FIGURES 
The author should note the following general requirements: 


1. Each table and figure (graphic) should appear on a separate page and should be placed at the end of the 
text. Each should bear an arabic number and a complete title indicating the exact contents of the table or 
figure. 

A reference to each graphic should be made in the text. 

The author should indicate by marginal notation where each graphic should be inserted in the text. 
Graphics should be reasonably interpreted without reference to the text. 

Source lines and notes should be included as necessary. 


Equations: Equations should be numbered in parentheses flush with the right-hand margin. 
DOCUMENTATION 


Citations: Work cited should use the “author-date system” keyed to a list of works in the reference list (see 
below). Authors should make an effort to include the relevant page numbers in the cited works. 


gui eot 


1. In the text, works are cited as follows: authors’ last name and date, without comma, in parentheses: for 
example, (Jones 1987]; with two authors: (Jones and Freeman 1973); with more than two: (Jones et al. ' 
1985); with more than one source cited together (Jones 1987; Freeman 1986); with two or more works by 
one author: (Jones 1985, 1987). 

2. Unless confusion would result, do not use “p.” or “pp.” before page numbers: for example, (Jones 1987, 
115). 

3. When the reference list contains more than one work of an author published in the same year, the suffix 
a, b, etc. follows the date in the text citation: for example, (Jones 1987a) or (Jones 1987a; Freeman 1985b). 

4. If an author's name is mentioned in the text, it need not be repeated in the citation; for example, “Jones 
(1987, 115) says. . 

5. Citations to institutional works should use acronyms or short titles where practicable; for example, (AAA 
ASOBAT 1966); (AICPA Cohen Commission Report 1977). Where brief, the full title of an institutional 
work might be shown in a citation: for example, (ICAEW The Corporate Report 1975). 

6. If the manuscript refers to statutes, legal treatises, or court cases, citations acceptable in law reviews 
should be used. 


Reference List: Every manuscript must include a list of references containing only those works cited. Each 
entry should contain all data necessary for unambiguous identification. With the author-date system, use the 
following format recommended by the Chicago Manual: 


1. Arrange citations in alphabetical order according to.surname of the first author or the name of the institu- 
tion responsible for the citation. 

Use author's initials instead of proper names. 

Dates of publication should be placed immediately after author's name. 

Titles of journals should not be abbreviated. 

Multiple works by the same author(s) should be listed in chronological order of publication. Two or more 
works by the same author(s) in the same year are distinguished by letters after the date. 

6. Inclusive page numbers are treated as recommended in Chicago Manual section 8.67. 


eno ox fo 


Sample entries are as follows: 


American Accounting Association, Committee on Concepts and Standards for External Financial Reports. 
1977. Statement on Accounting Theory and Theory Acceptance. Sarasota, FL: AAA. 

Fabozzi, F., and I. Pollack, eds. 1987. The Handbook of Fixed Income Securities. 2d ed. Homewood, IL: Dow 
Jones-Irwin. 

Demski, J. S., and D. E. M. Sappington. 1989. Hierarchical structure and responsibility accounting. Journal of 
Accounting Research 27 (Spring): 40-58. 

Dye, R., B. Balachandran, and R. Magee. 1989. Contingent fees for audit firms. Working paper, Northwestern 
University, Evanston, IL. 

Kahneman, D., P. Slovic, and A. Tversky, eds. 1982. Judgment Under Uncertainty: Heuristics and Biases. Cam- 
bridge, United Kingdom: Cambridge University Press. 

Porcano, T. M. 1984a. Distributive justice and tax policy. The Accounting Review 59 (October): 619-36. 

. 1984b. The perceived effects of tax policy on corporate investment intentions. The Journal of the Amer- 
ican Taxation Association 6 (Fall): 7-19. 

Shaw, W. H. 1985. Empirical evidence on the market impact of the safe harbor leasing law. Ph.D. disserta- 
tion, University of Texas, Austin. 

Sherman, T. M., ed. 1984. Conceptual Framework for Financial Accounting. Cambridge, MA: Harvard 
Business School. 
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, Footnotes: Footnotes are not used for documentation. Textual footnotes should be used only for extensions 
` and useful excursions of information that if included in the body of the text might disrupt its continuity. Foot- 
notes should be double spaced and numbered consecutively throughout the manuscript with superscript 
Arabic numerals. Footnotes are placed at the end of the text. 


SUBMISSION OF MANUSCRIPTS 
Authors should note the following guidelines for submitting manuscripts: 


1. Manuscripts currently under consideration by another journal or other publisher should not be submit- 
ted. The author must state that the work is not submitted or published elsewhere. 

2. Inthe case of manuscripts reporting on field surveys or experiments, four copies of the instrument (ques- 
tionnaire, case, interview plan, or the like) should be submitted. 

3. Four copies should be submitted together with a check in U.S. funds-for $50.00 for members or $100.00 
for nonmembers of the AAA made payable to the American Accounting Association. Effective January 
1990, the submission fee is nonrefundable. 

4: The author should retain a copy of the paper. 

5. Revisions must be submitted within 12 months from request, otherwise they will be considered new sub- 
missions. 


COMMENTS 


Comments on articles previously published i in The Accounting Review will be reviewed (anonymously) by 
two reviewers in sequence. The first reviewer will be the author of the original article being subjected to cri- 
tique. If substance permits, a suitably revised comment will be sent to a second reviewer to determine its 
publishability in The Accounting Review. If a comment is accepted for publication, the original author will be 
invited to reply. All other editorial requirements, as enumerated above, also apply to proposed comments. 


POLICY ON REPRODUCTION 


An objective of The Accounting Review is to promote the wide dissemination of the results of systematic 
scholarly inquiries into the broad field of accounting. 

Permission is hereby granted to reproduce any of the contents of the Review for use in courses of instruc- 
tion, as long as the source and American Accounting Association copyright are indicated in any such 
reproductions. 

Written application must be made to the Editor for permission to reproduce any of the contents of the 
Review for use in other than courses of instruction—e.g., inclusion. in books of readings or in any other 
publications intended for general distribution. In consideration for the grant of permission by the Review in 
such instances, the applicant must notify the author(s) in writing of the intended use to be made of each 

` reproduction. Normally, the Review will not assess a charge for the waiver of copyright. 

Except where otherwise noted in articles, the copyright interest has been transferred to the American Ac- 
counting Association. Where the author(s) has (have) not transferred the copyright to the Association, ap- 
plicants must seek permission to reproduce (for all purposes) directly from the author(s). - 


POLICY ON DATA AVAILABILITY 


` The following policy has been adopted by the Executive Committee in its April 1989 meeting. 

“An objective of (The Accounting Review, Accounting Horizons, Issues in Accounting Education) is to pro- 
vide the widest possible dissemination of knowledge based on systematic scholarly inquiries into accounting 
as a field of professional, research, and educational activity. As part of this process, authors are encouraged 
to make their data available for use by others in extending or replicating resulcs reported in their articles. 
Authors of articles which report data dependent results should footnote the status of data availability and, 
when pertinent, this should be accompanied by information on how the data may be obtained." 


JULY 1992 PLACEMENT ADS 


The deadline for information to be included in the “Placement Information" sec- 
tion is two months prior to the date of publication. The Review is published on the 
first day of January, April, July, and October. Placement advertising and replies 
Should be sent to the American Accounting Association, 5717 Bessie Drive, 
Sarasota, FL 34233. ATTENTION: ADVERTISING DEPT. All replies to box 
numbers should be on separate sheets to facilitate forwarding. There is no charge for 
this service to AAA members and associate members seeking employment. Others 
will be charged a fee of $150 per insertion. ADS SHOULD NOT EXCEED 150 
WORDS. 


#301 THE UNIVERSITY OF RICHMOND. Resumed search. Applications are invited for a tenure-track 
accounting position in taxation at the Assistant or Associate level starting Fall 1993. A Ph.D. or 
DBA is required (ABD considered). Necessary qualifications include commitment to teaching excel- 
lence and quality research. Teaching is at the undergraduate and MBA levels with a maximum of 9 
hours per semester. The University’s School of Business and the undergraduate accounting program 
are both accredited by the AACSB. The University is a heavily endowed 3,500 student private insti- 
tution located on a beautiful residential campus at the edge of Richmond, Virginia. Salaries arecom- 
petitive with AACSB accredited schools and fringe benefits are excellent. Summer teaching and 
research opportunities are available. The University of Richmond is an Equal Opportunity, Affir- 
mative Action Employer and encourages applications regardless of race, sex, age, religion, national 
origin, or physical disability. Send vita and references to Dr. Francis A. Bird, Chair, Accounting 
Department, E. Claiborne Robins School of Business, University of Richmond, VA 23173. 


POSITION WANTED: Ph.D., C.P.A. Good teacher with considerable experience in academic 
administration. Twenty-three years teaching undergraduates and graduates. Prefer a one year con- 
track beginning Fall 1992. Subsequently a tenure stream position may be of interest. 


THE UNIVERSITY OF NEVADA, RENO anticipates one tenure-track position in Accounting 
commencing July 1993. Candidates in auditing are preferred although other qualified candidates 
may be considered. Candidates should possess a Ph.D./DBA or be in the later dissertation stage of 
such degrees. Senior appointments require a solid publication record. Campus enrollment is 12,500 
students with approximately 2,000 enrolled in AACSB-accredited undergraduate and master busi- 
ness programs. Competitive salaries with excellent benefits are available. Send vita to: Chair of the 
Search Committee, Accounting & Computer Information Systems Department, College of Business 
Administration, Mail Stop 026, University of Nevada, Reno, Nevada 89557. The screening of 
applications will commence on September 15th, 1992 and applications must be received by that date 
to ensure full consideration. Applications received after that date will be considered in the event that 
the position is not filled. AA/EOE. 


Very prolific tenured Associate Professor (Ph.D.) seeking a full-time (academic, administrative, 
research and/or a combination) position in a Accounting Department/Business School or Research 
Institute. My teaching experience of over the past 10 years (at the University of Miami) includes: 
Financial/Managerial/Cost/Forensic Auditing and Accounting, Accounting Research Methods/ 
Expert System and Artificial Intelligence/Quantitative Methods/Information Systems in Account- 
ing as well as Computer Auditing/Programming for graduate/undergraduate/executive and pro- 
fessional courses. I have enjoyed teaching, advising students, researching and publishing, supervis- 
ing thesis, consulting and interacting with the community/professionals. 





THE FACULTY OF ACCOUNTING AND LAW at the State University of New York at Albany 
seeks candidates for tenure-track positions in September, 1993 in the areas of (1) Auditing, (2) 
Financial, (3) Taxation, and (4) Accounting Information Systems. The expected initial workload is 
teach two sections per semester, fulfill normal service obligations ard pursue research and 
publication in qualified journals. Applicants should have an appropriate doctorate or be in the 
advanced stage of dissertation research by May, 1993. The salary will be competitive and commen- 
surate with professional qualifications. Applications are sought from all ranks; minority candidates 
are especially encouraged to apply. Representatives will be attending the AAA Convention in 
Washington, D.C. August 9-13, 1992. Send resumé to Professor Roland Minch, Chair, Faculty of 
Accounting and Law, State University of New York at Albany, NY, 12222. The State University of 
New York at Albany is an Equal Opportunity/Affirmative Action Employer. 


SAINT LOUIS UNIVERSITY invites nominations and applications for an ERNST & YOUNG 
ACCOUNTING PROFESSORSHIP. Qualifications include an earned accounting doctorate, a sig- 
nificant record of scholarly publication, and a strong continuing commitment to excellence in 
research and teaching in financial accounting, management accounting, auditing or accounting 
information systems. Responsibilities will include active participation in the Ph.D. program. Salary 
and fringe benefits are very competitive. Saint Louis University is a private Jesuit institution in the 
heart of metropolitan St. Louis. The School of Business and Administration is AACSB accredited 
with competitive admission standards. The Department of Accounting provides programs leading 
to the Ph.D., MPA and BS degrees. Send correspondence to John N. Kissinger, School of Business 
and Administration, Saint Louis University, 3674 Lindell Boulevard, St. Louis, Missouri 63108. 
Applications will be accepted until the position is filled. Saint Louis University is an Equal Oppor- 
tunity, Affirmative Action Employer. Minorities and women are encouraged to applv. 


THE SCHOOL OF ACCOUNTING AT OKLAHOMA STATE UNIVERISTY is seeking appli- 
cants for the Kerr-McGee Chair in Accounting. Applicants should possess a distinguished record of 
teaching and research and be capable of assuming a major role in the academic and professional mis- 
sions of the School. Activities of the chair holder are expected to include teaching and scholarly 
research, contributing to the research activities of the faculty, and active participation in the doc- 


toral program. The initial appointment is for three years, renewable thereafter at three-year inter- 
vals. Benefits beyond the resources and privileges accorded School of Accounting faculty members 
include a salary and travel supplement, a six-hour per semester teaching load, and summer research 
support. The deadline for applications is December 31, 1992. Applicants should send resumés to Dr. 
Lanny G. Chasteen, Head, School of Accounting, Oklahoma State University, Stillwater, OK 
74078-0555. OSU is an Equal Opportunity, Affirmative Action Employer. 


LEHIGH UNIVERSITY invites applications for a tenure-track position beginning Fall 1993. 
Although preference will be given to applicants at the assistant professor level, candidates who show 
evidence of excellence in teaching and substantial research productivity will also be considered for 
the associate rank. Candidates must have a Ph.D., DBA, or be near completion. The applicant 
should have a primary interest in financial accounting and/or information systems. The 
Department seeks a balance between teaching performance and research productivity. Our under- 
graduate programs are fully accredited, including Type A accounting accreditation, as is our college 
MBA program. Please submit applications before November 13, 1992. Contact: Kenneth P. 
Sinclair, Chair, Department of Accounting, Lehigh University, Rauch Business Center #37, 
Bethlehem, PA 18015. Lehigh is a Equal Employment Opportunity/Affirmative Action Employer. 


UNC-WILMINGTON: Cameron Professor of Accountancy. The University of North Carolina at 
Wilmington is seeking nominations and applications for the Cameron Professor of Accountancy. 
The appointment of the Professorship will be for a period of one to three years, and may be renew- 
able. The basic qualifications are Ph.D./DBA, a record of excellence in teaching, and an ongoing 
stream of research and publication. The Cameron School of Business Administration, with 55 full- 
time faculty, offers courses to 1,600 students in its various undergraduate and graduate programs. 
The Department of Accountancy and Business Law has 13 full-time faculty and over 250 majors. 
Applications and nominations should be mailed to: Dr. Stephen M. Courtenay, UNC-Wilmington, 
601 South College Road, Wilmington, North Carolina 28403-3297. A representative will also be at 
the National AAA Convention in August. To make arrangements for a meeting, please call (919) 
395-3818 prior to August 1, 1992. The University of North Carolina at Wilmington is an Equal 
Employment Opportunity/Affirmative Action Employer. 





THEUNIVERSITY OF MANITOBA is seeking applicants for tenure-track positions in accounting 
for July 1992. Rank and salary open, based on qualifications and experience. A visiting appoint- 
ment is also possible. Ph.D. or DBA, completed or near completion, is required. Duties include 
research teaching at the undergraduate and graduate levels. Salary is competitive and will depend on 
qualifications, experience and research record. Winnipeg, a multicultural city of 600,000 offers the 
best of an urban environment in the heart of Canada's vacation land. The University of Manitoba 
encourages applications from qualified women and men, including members of visible minorities, 
aboriginal people and persons with disabilities. The University provides a smoke free work environ- 
ment safe for specially designated areas. Priority consideration will be given to Canadian citizens 
and permanent residents. Applications should be sent to: Dr. Lawrence I. Gould, Head, Depart- 
ment of Accounting and Finance, University of Manitoba, Winnipeg, Manitoba R3T 2N2. 


ILLINOIS STATE UNIVERSITY is seeking applicants for the position of Department of Account- 
ing Chairperson. The anticipated date of appointment is July 1, 1993. The department includes 
thirty-two faculty lines in Accounting and in Business Information Systems. Approximately 450 
undergraduate students (juniors and seniors) and 35 master students are currently majoring in 
Accounting. In addition, about 100 students are enrolled in a Business Information Systems 
sequence of courses offered by the department. The Department of Accounting has recently 
achieved accreditation of its bachelor's and master's Accounting programs from the American 
Assembly of Collegiate Schools of Business (AACSB). Applicants should forward a vita and three 
letters of recommendation to: Dr. Charles McGuire, Chairperson, Finance & Law - 5480, College of 
Business, Illinois State University, Normal, Illinois 61761. (309) 438-8777. Representatives of the 
Department will attend the AAA Annual Meeting in Washington, D.C. to interview candidates. ISU 
is an Equal Opportunity Employer. 


GEORGE MASON UNIVERSITY. The Department of Accounting invites applications at all 
academic ranks for positions beginning September 1993. Ph.D. or DBA (or completion by appoint- 
ment date) required. Preference for experienced individuals in areas of auditing, managerial, or tax- 
ation. Candidates for assistant professor positions should have potential for excellence in teaching 
and research. Candidates for positions at higher ranks should have an established record of excel- 


lence in teaching and research. George Mason University is a state supported institution located in 
the Washington, D.C. metropolitan area. The School of Business Administration offers AACSB 
business and accounting accredited undergraduate and graduate degree programs. Applicants 
should send vita, transcripts, references, research proposals and/or samples of research to: Dr. 
Kenneth Heller, Department Chair, Accounting & Business Legal Studies Department, Robinson B 
Room 441, George Mason University, Fairfax, VA 22030-4444. George Mason University is an 
Affirmative Action/Equal Opportunity Employer. 


UNIVERSITY OF SOUTHERN MAINE. The Department of Accounting has an anticipated open- 
ing for a tenure-track assistant professor. Teaching needs are in the areas of graduate managerial 
accounting and undergraduate auditing or advanced financial. Teaching effectiveness is emphasized 
with scholarly activity expected. Starting date: January 1, or September 1, 1993. Candidates will 
have Ph.D. or DBA in accounting. Individuals at an advanced stage of ABD would be eligible for a 
one year appointment at the Lecturer rank with conversion to tenure-track upon completion of 
degree within that year. Experience and CPA/CMA are positive additional factors. Preliminary 
interviews will be conducted at the Washington, DC AAA meeting. Send letter of application, vita, 
and list of three references to: Dr. Philip Jagolinzer, University of Southern Maine, School of 
Business, Economics and Management, RE: 106, 96 Falmouth Street, Portland, ME 04103. Review 
of applications will begin immediately and continue until position is filled. EEO/AA Employer. 


UNIVERSITY OF LOUISVILLE, ASSISTANT PROFESSOR OF ACCOUNTANCY. An 
appointment as Assistant Professor of Accountancy may be available for Fall 1993. Minimum qual- 
ifications are: Ph.D. or DBA in accounting, potential for teaching effectiveness; quality research 
capabilities. ABDs will be considered if substantial progress has been made on the dissertation. Pre- 
ference will be given for possession of CPA, CMA or CIA certification and/or established publica- 
tion record. Preferred area of teaching and research is taxation with any secondary interest. 
Deadline for application is September 1, 1992. The Accountancy Program is accredited by AACSB. 
If you wish to take advantage of this opportunity, send your vita to: Dr. Alan Attaway, Chairman, 
Department of Accountancy, School of Business, University of Louisville, Louisville, Kentucky 
40292. EEO/AA Employer. 





THE UNIVERSITY OF TULSA School of Accounting invites applications for the Chapman Pro- 
fessorship in Accounting for August 1993. Candidates should possess an outstanding record of 
research productivity and teaching effectivesness. The successful candidate should provide schol- 
arly leadership and teach upper-level and graduate financial accounting courses. Salary is negotia- 
ble. Application deadline is November 30, 1992. The College of Business is fully AACSB accredited. 
The University of Tulsa is an independent institution with excellent community support for account- 
ing. Cultural, recreational and quality living opportunities abound. Send vita and references to 
Gordon L. Nielsen, Director, School of Accounting, The University of Tulsa, 600 South College 
Avenue, Tulsa, OK 74104-3189; telephone 918-631-2217. The University of Tulsa, an Equal Oppor- 
tunity/Affirmative Action Employer, is committed to diversifying its faculty and staff. Members of 
underrepresented groups are strongly encouraged to apply. 


ST. MARY’S UNIVERSITY SCHOOL OF BUSINESS AND ADMINISTRATION seeks to fill a 
vacancy in Accounting at Associate or Full Professor level. Candidates must have proven academic 
record of quality University level teaching and research and value close faculty-student interaction. 
Earned Ph.D. or DBA in Accounting required. Previous business-world Accounting or Auditing 
experience and CPA/CMA certification desirable. Departmental priority needs are in Accounting 
Information Systems and Fund Accounting. Salary competitive depending upon rank and experi- 
ence. Position will be filled for the Fall 1983 semester. Initial application requires letter, current 
resumé, and examples of current research. Submit applications by September 30, 1992, Initial 
interviews will be conducted at AAA Annual Meeting in Washington, D.C. during August 8-12, 
1992. Reply to: Dr. Adrian Kline, Chair, Department of Accounting, St. Mary's University, San 
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and resumé to: Dr. Albert R. Mitchell, School of Accounting, James Madison University, 
Harrisonburg, VA 22807. 


THE UNIVERSITY OF MISSOURI-ST. LOUIS invites applications for tenure-track positions in 
accounting for fall 1993, rank and salary dependent on qualifications. Candidates in 
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Relative Performance Information: 
The Effects of Common Uncertainty 
and Contract Type on 
Agent Effort 


James R. Frederickson 
Indiana University 


SYNOPSIS AND INTRODUCTION: Relative performance evaluation 
(RPE) is the process of comparing performances across workers. Relative 
performance information (RPI) allows a superior to better infer a particular 
worker's unobservable effort level than would otherwise be possible, and 

. analytical studies have-demonstrated that RPE may be an optimal strategy 
for mitigating the effects of moral hazard if the workers face some common 
uncertainty (Baiman and Demski 1980; Holmstrom 1980, 1982; Wolfson 
1985). 

Although these analytical studies provide important insights into the 
role of RPE, they ignore the intrinsic value of comparing workers' perfor- 
mances as asserted (Locke 1968) or demonstrated (Beck and Seta 1980; 
Harkins and Jackson 1985; Klinger 1969) in behavioral studies. Holmstrom . 
(1982, 325) specifically states that "inducing competition among [workers] 
by tying their rewards to each other's performance has no intrinsic value." 
That is, formal models do not assign any intrinsic value to RPE because 
they emphasize the economic rather than behavioral factors that influence 
workers' responses to RPE.' 


‘ Economic factors are defined as those typically assumed to affect utility in economic models, namely 
compensation and effort. Behavioral factors are defined as unobservable, nonpecuniary influences on a 
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Arizona, Michigan State University, University of Notre Dame, Oregon State University, University of Wis- 
consin, and especially the University of Washington for their comments on earlier drafts of this paper. The help 
of Phil Beaulieu, John Friedlan, and Sue Kenney in conducting the experiment is greatly appreciated. The 
Arthur Andersen & Co. Foundation provided financial support for this research project. 
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Consideration of the direct effects of both behavioral and economic 
factors on effort can provide a better understanding of the potential bene- 
fits from RPE. in this study, variables suggested by formal models—that of 
Holmstrom (1982) in particular—are used to examine the importance of 
economic and behavioral factors in explaining the motivational effects of 
comparing workers' performances. Specifically, the direct effects on effort 
of (1) the degree of common uncertainty among the workers and (2) com- 
pensation as a function of RPI are examined in a setting where workers 
know that they and their supervisor will receive RPI. Several assumptions 
of agency theory are used to develop hypotheses about the importance of 
economic factors, and social influence research is used to develop hypoth- 
eses about the importance of behavioral factors.? 

The hypotheses were tested in a laboratory experiment that required 
subjects to act as managers and make production decisions for a hypo- 
thetical company. Half the subjects worked under.a profit-sharing contract 
that based compensation solely on their absolute performance, and the 
remaining subjects worked under an RPE contract that based compensa- 
tion on both their absolute performance and performance relative to the 
RPI. There were three levels of common. uncertainty, and it was manipu- 
lated by varying the number of sources of uncertainty that subjects had in 
common. Subjects’ risk and effort preferences were induced experi- 
mentally. 

The experimental results support the importance of both economic 
and behavioral factors, depending on the type of contract examined. 
Subjects’ effort levels increased significantly as the degree of common 
uncertainty increased with the RPE contract, but not with the non-RPE 
contract. In addition, effort levels were higher under the RPE contract than 
under the non-RPE contract. These results imply that behavioral factors 
can be important determinants in motivating effort and that future attempts 
to model behavior analytically may need to consider these factors. The 
results also provide weak evidence that economic factors, such as contract 
type, may enhance or mitigate the importance of behavioral factors in 
motivating effort. . 


Key Words: Common uncertainty, Multi-agent, Relative performance 
evaluation, Social influence. 


Data Availability: Data are available from the author upon request. 





person's decision-making process. An example is the tendency to work harder when performance will be com- 
pared with that of others in similar situations even if compensation is not specifically tied to the performance 
rank. 

? Because this study examines the importance of both economic and behavioral factors, it provides evi- 
dence about the potential fruitfulness of incorporating both into formal models. However, this study does not 
constitute a test of agency theory. In particular, evidence that behavioral factors exert a systematic influence is 
not interpretable as a refutation of agency theory. 
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HE remainder of this article is organized as follows. The hypotheses are devel- 

oped in the next section, and the experimental method and related design issues 

are presented in section II. In section III, the data are analyzed. The results are 
summarized and discussed in section IV. 


I. Development of Hypotheses 


The first part of this section provides background for understanding the basics of 
RPI. The hypotheses tested in this study arise from two different literatures. The first 
addresses the informational role of RPI, and the hypotheses that arise from this literature 
are labeled economic hypotheses. The second addresses the behavioral role of RPI as 
developed in social influence research, and the hypotheses that arise from this 
literature are labeled behavioral hypotheses. 


Background 


Consider a situation in which a risk-neutral principal employs a single risk- and 
effort-averse agent. The agent takes an action, a, on behalf of the principal that to- 
gether with a random state of nature, s, determines the outcome, x. If the principal 
cannot observe either a or s, the principal can use x as a signal about a. Agency theory 
suggests that in such cases, the principal should base the sharing rule with the agent, 
m(*), on x to provide the agent with an incentive to exert more effort than he or she 
would otherwise (Baiman 1982; Demski and Feltham 1978; Namazi 1985). However, 
since x is a joint function of a and s, x is a noisy signal about a. This implies that a 
contract of the form m(x) imposes risk on the risk-averse agent and results in 
inefficient risk sharing between the principal and the agent. In addition, the agent 
exerts less effort under this contract than if the.principal could observe the agent’s 
effort level (Gibbons and Murphy 1989). Thus, basing the agent’s compensation on x 
results in a second-best solution. 

Holmstrom (1979) proves that if a signal, y, provides information about a or s over 
that provided by x alone, the pair (x,y) provides a less noisy signal about a than that 
provided by x alone. This implies that y is valuable for contracting and that basing the 
agent's compensation on the pair (x, y) can either (1) improve risk sharing between the 
principal and the agent without reducing the agent’s incentive to exert effort or (2) 
provide the agent with greater incentives to exert effort without imposing additional 
risk on the agent (Gibbons and Murphy 1989; Holmstrom 1979, 1982). Thus, a contract 
of the form m(x,y) dominates m(x) if y is informative. 

Several analytical studies have examined informative signals in multi-agent 
environments (Baiman and Demski 1980; Holmstrom 1980, 1982; Wolfson 1985). 
Specifically, these studies have examined the role of RPI in improving the efficiency of 
agents i’s contract. 

In particular, Holmstrom (1982) examines the informativeness of RPI in a setting 
with a risk-neutral principal who employs n risk- and effort-averse agents for one 
period. Each agent takes an independent, noncollusive action a,, i=1,2,...,n, on 
behalf of the principal that combines with a random state of nature, s,, to determine 
each agent's output, x,. Let x=(x,,...,x,) be the vector of outputs for the n agents. 


* Agency theory and organizational behavioral theories use different terms to refer to workers. For consist- 
ency, the term agent is used throughout the article to refer to workers. 
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The uncertainty that agent i faces can be partitioned into that shared by the n agents 
and that specific to agent i. Thus, x; is a function of (1) agent i's effort, (2) a stochastic 
process common to the n agents, and (3) a stochastic process idiosyncratic to agent i. 
Holmstrom (1982) proves that x provides information about the effect of the common 
stochastic process on agent i's output, which allows the principal to filter the effect of 
the common uncertainty from agent i's evaluation and better infer agent i's unobserv- 
able effort level than if the principal is able to observe only x;. Thus, if the agents face 
some common uncertainty, x is marginally informative about agent i's effort level and 
the optimal sharing rule takes the form m,(x;,x).4 These results are consistent with 
Baiman and Demski (1980) and Wolfson (1985). 

Although RPI is informative, it is usually a noisy signal because each agent faces 
some idiosyncratic uncertainty. However, in conformance with Holmstrom's (1979) 
informativeness concept, if the proportion of common uncertainty to total uncertainty 
increases, the signal-to-noise ratio of RPI increases, and RPI becomes more informa- 
tive. Thus, RPI should become more valuable for contracting as the degree of common 
uncertainty increases. 

The direct effect on effort of incorporating RPI into an agent's compensation 
scheme is examined in this study by performance comparisons under two different 
contracts: (1) a profit-sharing contract in which agent i's compensation is not a function 
of RPI and (2) an RPE contract in which agent i's compensation is a function of RPI.5 
The RPE contract is identical to the profit-sharing contract except that it has an added 
relative performance component that compensates (penalizes) agent i for each unit of 
output greater (less) than the average output of agent i's comparison group. Holmstrom 
(1982) shows that “aggregations of individual performance measures may be sufficient 
bases for relative performance evaluation" (Antle and Smith 1986, 5). 

This study is interested in the direct effect on effort of increasing the degree of com- 
mon uncertainty. Analytical models suggest that a change in the contracting environ- 
ment, such as increasing the uncertainty shared by the agents, should lead to a modifi- 
cation of the contract or the contract parameters. However, any effort effects that are a 
result of modifying the contract parameters would be an indirect eifect of increasing 
the degree of common uncertainty. To isolate the direct effects of changes in the degree 


^ Jf the agents share no uncertainty, the x,s are independent, and x does not provide any incremental infor- 
mation about agent i's unobservable effort level over that provided by x,. In this case, the principal’s opti- 
mization problem reduces to n single-agent optimization problems, and the optimal sharing rule is m,(x;) 
(Holmstrom 1982). Alternatively, if the uncertainty that agent i faces is completely shared with the other agents, 
the principal can infer the state of nature affecting x,, and can thereby effectively observe agent i's effort level. 
Hence, when the agents share complete common uncertainty, x can be used to achieve the first-best solution 
(Holmstrom 1982; Wolfson 1985). If agents' outputs are not individually observable, the principal compensates 
the agents as a team, which can lead to a free-rider problem. See Alchian and Demsetz (1972) or Holmstrom 
(1982) for a discussion of this problem. 

5 The compensation schemes are expressed as follows: For the profit-sharing contract, m,—f- j(p » x); for 
the RPE contract, m,=f+j(pex,)+q(x.—y,), where m, is agent i's salary (profit sharing: f m,-2f; RPE: 
0x m,x2f); f- fixed wage; j=profit-sharing percentage; p=profit per unit of output; x,= agent i’s output; y, 
= average output of agent i's comparison group (i.e., RPI); and q- compensation per unit for the deviation of x, 
from the comparison group's average output. 

é To isolate the direct effects of RPI in a contract, it is necessary for the form of the RPE contract to be iden- 
tical to that of the non-RPE contract except for the presence or absence of RPI. In addition, Demski and Kreps 
(1982) recommend that an RPE contract compensate agent i on absolute output as well as on the deviation of his 
or her output in comparison with others. Adding a relative evaluation component to the profit-sharing contract 
satisfies both criteria. 
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f common uncertainty on effort from the indirect effects, the contract parameters are 
ield constant as the degree of common uncertainty increases.’ 


iconomic Hypotheses 


Agency theory assumes (1) that agents' utility functions are additively separable in 
tility from compensation, U,({+), and disutility from effort, Viol, (2) that agents are 
isk- and effort-averse, and (3) that, according to the incentive compatibility con- 
traints, agents select the effort levels that maximize their expected utility for the given 
haring rule. The economic hypotheses are based on these three assumptions. 

If employed under the profit-sharing contract, agent i is expected to select the effort 
evel that maximizes E(U,[f -- j(p *x.)]] — V.(a;). Since the comparison group's average 
rerformance De, RPI) does not enter into agents i's objective function, RPI does not 
fect agent Ce utility from compensation or disutility from effort. Thus, RPI or any 
'hanges in the informativeness of RPI, such as from a change in the degree of common 
incertainty, is not expected to affect agent i's effort decision. The hypothesis is that: 


H1: With the profit-sharing contract, ceteris paribus, increasing the degree of com- 
mon environmental uncertainty does not affect agents' effort levels. 


With the RPE contract, agent i is expected to select the effort level that maximizes 
I (U.[f t j(p* x)-9-a(x.—y:)]] — V.(a;). If the agents possess homogeneous preferences 
md beliefs, the relative evaluation component of the RPE contract is a “zero-sum 
rame" in that, on average, the term (x,—y,) should equal zero. Thus, on average, the 
igent’s optimization problem with the RPE contract reduces to E{U,[f+j(p«x,)]} 
-V,(a,). This implies that the optimal solution is for the agents to act cooperatively and 
gnore the RPI component. 

However, the cooperative solution is not enforceable ex post. If agent i expects the 
ther agents to act cooperatively and ignore the RPI component, agent i can exert more 
ffort and earn a bonus. Alternatively, if agent i expects the other agents to act nonco- 
iperatively and try to earn a bonus by exerting more effort, agent i can exert more effort 
0 avoid incurring a penalty. Thus, the potential to earn a bonus or avoid a penalty with 
he RPE contract induces agents to act competitively and exert more effort than with 
he cooperative solution, which implies that the optimal competitive effort level for the 
‘PE contract is greater than the optimal effort level for the profit-sharing contract. The 
typothesis is that: 


D 


H2: Ceteris paribus, agents' effort levels are higher with the RPE contract than with 
the profit-sharing contract. 


Another question of interest related to the RPE contract is the direct effect on effort 
f increasing the degree of common uncertainty. Since the cooperative solution is not 
nforceable ex post, the following analysis focuses on the competitive solution. The 
ptimal competitive solution is to exert effort until the expected marginal cost of 
xerting effort equals the expected marginal benefit of one unit of effort more than the 
omperison agents are expected to exert. 

As the degree of common uncertainty increases, a source of variation in perfor- 


7 Not allowing contract parameters to vary is consistent with instances of prohibitive renegotiation costs. 
a such cases, it is too costly to renegotiate agent i's contract for changes in the contracting environment. 
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mance across agents decreases, which implies that the variance of the term (x,— y.) 
decreases (i.e., the informativeness of RPI increases). Thus, increasing the degree of 
common uncertainty allows RPI to reveal more about the uncertainty agent i faces, 
which increases the amount of uncertainty that can be filtered from agent i's evaluation 
(Baiman and Demski 1980; Holmstrom 1982; Wolfson 1985). The ability to filter more 
uncertainty improves risk sharing between the principal and agents, and the principal 
would be expected to benefit from improved risk sharing through the contract offered 
to the agents. The principal in this setting, however, is unable to extract the benefits of 
improved risk sharing because the contract parameters are held constant. Instead, the 
benefits of improved risk sharing accrue to the agents. It is unclear a priori, though, 
whether the increased utility arising from the improved risk sharing is sufficient to 
increase the agents' effort levels as the degree of common uncertainty increases. 

To determine the effort effects of increasing the degree of common uncertainty, 
contract parameters, probability distributions, and agents' utility functions were speci- 
fied, and the optimal effort levels under different levels of common uncertainty were 
computed (see the appendix). Solving for the optimal effort levels indicated that agents’ 
expected utility from compensation increases as the degree of common uncertainty 
increases, as predicted, but the curves for marginal utility for compensation and mar- 
ginal disutility for effort intersect at the same effort level for each level of common 
uncertainty. Thus, the optimal competitive effort level is invariant to changes in the 
degree of common uncertainty. The analysis was repeated by using a variety of con- 
tract parameters, utility parameters, and a different RPE contract. These sensitivity 
tests indicate that the result that the optimal effort level is invariant to changes in the 
degree of common uncertainty is not limited to the contract form, contract parameters, 
or utility parameters initially selected. In addition, this finding is consistent with 
Holmstrom's (1982) position that RPE can be used to improve risk sharing without 
affecting an agent's incentives to exert effort. The hypothesis is that: 


H3: With the RPE contract, ceteris paribus, increasing the degree of common envi- 
ronmental uncertainty does not affect agents' effort levels. 


Behavioral Hypotheses 


Since Triplett (1898) first documented that agents perform at a higher level in the 
presence of others than when working alone, a great deal of research has focused on 
the performance effects of social influences. Social influence theories range from the 
mechanistic to those that are more cognitive-oriented. 

Mechanistic theories, such as Zajonc's (1965) social facilitation theory and 
Cottrell’s (1972) evaluation apprehension-arousal theory, posit that social influences 
induce a drive or arousal in the focal agent, thereby affecting the agent's behavior. 
Alternatively, cognitive-oriented theories, such as Ferris et al.’s (1978) expectancy 
theory approach and Festinger's (1954) theory of social comparison, argue “that the 
presence of others . . . may trigger a variety of cognitive activities that are then related 
to behavior" (Ferris and Mitchell 1987, 109). 

Ferris and Mitchell use the saliency of a social influence to reconcile the 
mechanistic and cognitive theories. They argue “that the more salient or important the 
‘other(s),’ the more likely the focal [agent] is to engage in cognitive activity and informa- 
tion processing" (1987, 118). At low levels of saliency, such as when other agents are 
working on different tasks in the same setting (i.e., audience effect), the focal agent is 
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expected to experience low levels of evaluation apprehension and engage in some level 
of self-monitoring. These two factors may cause the focal agent to increase attention to 
the task and, depending on the task's complexity, to perform at either a higher or a 
lower level. 

At high levels of saliency, such as when other agents performing the same task pro- 
vide cues about the appropriate performance level, the focal agent is expected to 
engage in social learning, social comparisons, and modeling. In addition, social cues 
may influence the focal agent's expectancies and valences. Thus, a social influence is 
expected to have a greater effect on cognitive processes as the source of the social influ- 
ence increases in saliency to the focal agent. 

Harkins and Jackson (1985) and Beck and Seta (1980) show that agents' perfor- 
mances must be comparable for RPI to be salient to the agents, and Seta (1982) and 
Clifford (1971) provide evidence that the similarity of the comparison agents and the 
saliency of RPI are positively correlated. A factor that affects both the comparability of 
agents’ performances and the similarity of comparison agents is the environmental 
uncertainty they share. With low common uncertainty, agents' environments are dis- 
similar and differential performance levels across agents could be attributable to many 
factors. Increasing the uncertainty shared by the agents increases the comparability of 
their performances and the similarity of their environments, thereby increasing the 
saliency of RPI. 

The increased saliency of RPI.as the degree of common uncertainty increases is 
expected to result in greater cognitive activity, and "[t]hese cognitive processes are 
likely to result in the focal [agent] behaving in ways that are similar to the behavior of 
his or her coworkers, or the behavior expected by the active cues being sent" (Ferris and 
Mitchell 1987, 119; emphasis added). 

Letting an agent know that RPI will be provided along with feedback about his or 
her performance suggests to the agent that competing against other agents is appro- 
priate behavior (Beck and Seta 1980; Locke 1968; Seta 1982) because the agent knows 
that RPI can be used for rivalrous comparisons of performance. Hence, providing 
agents with RPI provides the cue that competing with one another is the appropriate 
behavior. Since the saliency of comparisons increases as the degree of common uncer- 
tainty increases, competition is expected to increase as the degree of common uncer- 
tainty increases. In turn, this increased competition is expected to result in agents 
exerting more effort. The hypotheses are: 


H4: With the profit-sharing contract, ceteris paribus, increasing the degree of com- 
mon environmental uncertainty increases agents' effort levels. 

H5: With the RPE contract, ceteris paribus, increasing the degree of common envi- 
ronmental uncertainty increases agents' effort levels. 


By explicitly offering the potential for a pecuniary reward or penalty from compet- 
ing against the comparison agents, the RPE contract reinforces the general saliency of 
the comparison agents that is induced by providing agents with RPI. The importance to 
an agent of earning (avoiding) the reward (penalty) with the RPE contract causes 
increased attention to the comparison agents. Alternatively, the profit-sharing contract 
mitigates the general saliency of the comparison agents because the contract offers 
pecuniary rewards only for individual performance, not for relative performance. Con- 
sequently, the profit-sharing contract suggests to an agent that, although RPI can be 
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Hypothesized Effects of Contract Type and Degree 
of Common Unceríainty on Effort 


Panel A. Behavioral Perspective: Panel B. Economic Perspective: 


Effort Effort 


RPE 





Profit 
sharing 





Common Uncertainty Common Uncertainty 


used to make rivalrous comparisons of performance, individual performance is more 
important than relative performance. 

The differential importance of relative performance across the two contracts 
implies that the comparison agents are more salient to the focal agent with the RPE 
contract than with the profit-sharing contract. Thus, agents working under the RPE 

contract are more likely to engage in the behavior suggested by the social cue and, 
hence, be more competitive and exert more effort than the agents working under the 
profit-sharing contract. In addition, since the saliency of the comparison agents to the 
focal agent is greater with the RPE contract than with the profit-sharing contract, 
changes in the degree of common uncertainty should be more important to the agents 
working under the RPE contract. Thus, increasing the degree of common uncertainty is 
expected to have a greater effect on agents’ effort levels with the RPE contract than 
with the profit-sharing contract. The hypotheses are: 


H6: Ceteris paribus, agents’ effort levels are higher with the RPE contract than with 
the profit-sharing contract. 

H7: Ceteris paribus, agents’ effort levels increase more with the RPE contract than 
with the profit-sharing contract as the degree of common uncertainty in- 
creases. 


Summary of Hypotheses 


The hypotheses are summaraized graphically in figure 1. Agents' effort levels are 
expected to be higher with the RPE contract than with the profit-sharing contract re- 
gardless of whether one focuses on economic or behavioral factors. However, on the 
basis of economic factors, increasing the degree of common environmental uncertainty 
is not expected to affect agents' effort levels with either the profit-sharing or RPE con- 
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tract. Alternatively, on the basis of behavioral factors, agents are expected to exert 
more effort under both contracts as the degree of common uncertainty increases, and 
agents' effort levels are expected to increase more with the RPE contract than with the 
profit-sharing contract. 


II. Experimental Method 
Subjects and Design 


A laboratory experiment with 36 first-year MBA students was conducted to test the 
hypotheses.* A 2 x 3 factorial design was obtained by crossing two types of contracts (a 
profit-sharing contract and an RPE contract) with three levels of common environ- 
mental uncertainty (low, moderate, and high). Subjects were assigned to one of four 
experimental sessions according to their availability, and two sessions were assigned to 
each contract.? Every subject was tested under all three levels of common uncertainty 
De, a within-subjects manipulation).’° 

The experiment consisted of five parts. The first part introduced the experimental 
exercise, and the second part explained how subjects would be compensated. The third 
part served as a practice session under the complete set of exercise rules, and the fourth 
part was the actual experimental session. A questionnaire collecting demographic data 
and information about experimental manipulations was given in the fifth part. 


Overview of Experimental Session 


Subjects managed hypothetical production shifts in a computer exercise and were 
responsible for deciding how many units their shift would produce. Their production 
decisions were carried out by an automated production process, and the quality of the 
finished product, either acceptable or unacceptable, was a random event. The terms 
plant, production line, and production shift were used to facilitate the subjects' under- 
standing of the exercise. There were two plants, and each consisted of five production 
lines, with three production shifts on each production line (see fig. 2). 

The probability of being assigned to either plant was fixed at 50 percent, and the 
probability of being assigned to a particular production line, given a plant assignment, 
was fixed at 20 percent. Production followed a binomial distribution in which p (ie., 
the expected percentage of acceptable quality units) equaled the probability that a unit 
produced would be acceptable and 1—p equaled the probability that a unit produced 


* Employment situations in the real world often result in cohesive work groups in which social norms and 
group culture are important. Limiting the pool of subjects to first-year MBA students should result in a more 
socially cohesive group than using subjects from different classes. 

? The experiment was conducted over two days. On the first day, the profit-sharing (RPE) contract was 
assigned to the first (second) session. The contract order was reversed on the second day to control for time-of- 
day effects. Mann-Whitney tests indicated no significant differences in subjects' age, length of work experi- 
ence, or gender across the two contracts. 

10 A within-subjects manipulation was used because the subtle nature of the manipulation necessitated 
controlling for individual differences across subjects. Because of the way in which the experimental task was 
designed and the way in which common uncertainty was manipulated, there were nine different orderings of 
the manipulation across subjects during the experimental session. The small number of subjects in each order 
of the treatment effectively precludes testing for an order effect. However, the large number of orderings, 
souple Sieg alarge number of training and practice rounds, makes it unlikely that the results are driven by an 
order effect. . 
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Figure 2 
Production Hierarchy 
Plant A 
Production | | | | | 
Lines A-1 A-2 A-3 A4 A-5 
Shifts 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
Plant B 
Production | | | | | 
Lines B-1 B-2 B-3 BA BS 
Shifts 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
Table 1 


Expected Percentage of Acceptable Quality Units 





Plant A Plant B 
Production Expected Percentage of Production Expected Percentage of 
Line Acceptable Quality Units Line Acceptable Quality Units 
A-1 10 B-1 50 
A-2 20 B-2 60 
A-3 30 B-3 70 
A-4 40 B-4 80 
A-5 50 B-5 90 


would not be acceptable. Although p varied across production lines (see table 1), it was 
constant across the production shifts on a particular production line. 

Each experimental session was conducted with nine subjects. At the beginning of 
each round, the nine subjects were divided into three groups of three (labeled group 1, 
2, and 3), with a subject's assigned group serving as his or her comparison group for 
that round." Three sources of uncertainty affected the number of acceptable quality 
units each subject produced, and the degree of common uncertainty was manipulated 
by varying across the three groups the number of sources of uncertainty the group 
members shared. 


1! The composition of the groups was varied across rounds to control for group-specific strategies. Essen- 
tially, each subject faced a new single-period decision each round. 
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Table 2 
Manipulation of Common Environmental Uncertainty 





Production Line 





Common Plant Assignment Assignment Production Outcomes 
Uncertainty of Group Members of Group Members of Group Members 
High (group 1) Same Same Independent 
Moderate (group 2) Same Independent Independent 
Low (group 3): Independent Independent Independent 





The first source of uncertainty was the differential average expected percentage of 
acceptable quality units in plant A versus plant B (i.e., 30 percent vs. 70 percent). The 
second source of uncertainty was the different binomial production functions across 
the production lines in a given plant. As shown in table 1, the expected percentage of 
acceptable quality units in plant A (plant B) varied from 10 to 50 percent (50 to 90 
percent). The final source of uncertainty was the realization of acceptable quality units 
from the binomial production function for the assigned production line. j 

The three subjects assigned to group 1 for a particular round shared the first two 
sources of uncertainty for that round while the three subjects assigned to group 2 (gp. 3) 
for a particular round shared the first source (no sources) of uncertainty for that round. 
Thus, groups 1, 2, and 3 represent high, moderate, and low common uncertainty, re- 
spectively. ; 

The number of sources of uncertainty that group members shared was manipulated 
through the process used to assign the members of the groups to production lines. The 
three subjects in group 1 (i.e., high common uncertainty) were randomly assigned as a 
group to the same plant and then to the same production line, so these subjects knew 
that they would be assigned to shifts on the same production line. The three subjects in ` 
group 2 De, moderate common uncertainty) were randomly assigned as a group to the 
same plant, but were individually and randomly assigned to a production line. Thus, 
these subjects knew they would be assigned to shifts in the same plant, but there was 
only a 4 percent chance that all three would be assigned to shifts on the same 
production line. Subjects in group 3 (i.e., low common uncertainty) were individually 
and randomly assigned to a plant and then individually and randomly assigned to a pro- 
duction line, so these subjects knew there would be only a 25 percent chance that all 
three of them would be assigned to shifts in the same plant and only a 1 percent chance 
that all three would be assigned to shifts on the same production line. Since subjects' 
production decisions were processed independently in all three groups, the outcomes . 
from the production process were independent across the members of a group. The 
manipulation of common uncertainty is summarized in table 2. 

The subjects’ task in each round was to decide how many units between 0 and 115 
to produce. Before making their decisions, subjects were told which group (i.e., gp. 1, 2, 
or 3) they had been assigned to for the round. Providing subjects with their group 
assignments allowed each subject to know the number of sources of uncertainty he or 
she shared with members of the comparison group, and thereby allowed the manipula- 
tion of common uncertainty. To isolate the effects of the manipulation, it was necessary 
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to control for other potentially confounding factors. Since knowledge of the assigned 
plant or production line would be expected to affect a subject's effort decision indepen- 
dently of the knowlege of the common uncertainty, the effects of these assignments 
were controlled for by withholding the plant and production line assignments from 
subjects. In addition, relationships among subjects outside the experimental setting 
were controlled for by not revealing the identities of the members of the comparison 
group. 

After subjects made their production decisions, the computer “produced” the 
specified number of units from the appropriate assigned production lines and provided 
subjects with information about both their individual performance (i.e., number of 
acceptable units) and the average performance within the comparison group (i.e., RPI). 
Subjects earned points through their compensation scheme, and they could convert 
their points into money (discussed below). 


Risk and Effort Preferences 


According to agency theory (Baiman 1982; Namazi 1985), effort is any action that 
satisfies three requirements: (1) the agent controls the action, (2) increased action shifts 
the output distribution to the right, (3) the agent derives disutility from exerting effort. 
Physical exertion is not a requirement for an action to be considered effort in agency 
theory. 

Effort was measured in this study as the total number of units a subject decided to 
produce in a round. This measure is consistent with the agency theory definition of 
effort in that (1) each subject had complete control over the number of units he or she 
decided to produce and (2) increasing the number of units produced increased the 
expected number of acceptable quality units. The last requirement was satisfied by 
inducing disutility for effort through the Berg et al. (1986) technique (discussed below). 

The outcome of a task is a joint function of a realized state of nature and an agent's 
physical skill, mental skill, and effort. Defining effort as the total number of units a sub- 
ject decided to produce in a round disentangles physical skill and effort (Awasthi 1988). 
In this study, a subject's number of acceptable quality units (i.e., outcome) is a function 
of the number of units the subject decides to produce (i.e., effort) and the realization 
from a stochastic process (i.e., realized state of nature). Hence, the task involves no 
physical skill.'? 

Risk and effort aversion were induced through the Berg et al. (1986) technique. With 
this technique, experimental commodities are transformed into the probability of win- 
ning a preferred prize via a two-prize lottery, and the transformations induce a prefer- 
ence function for the experimental commodities." 


12 One could argue that the task requires mental skill in that a subject must possess the ability to process 
information in a complex task, and mental effort in that a subject must commit cognitive resources to thinking 
about how many units to produce. However, there is no theoretical reason to expect basic mental skills to have a 
systematic effect on performance across experimental manipulations. In addition, the mental effort required in 
this task does not necessarily satisfy the agency theory definition of effort since it is not clear that simply 
thinking harder or longer about how many units to produce would actually affect how many units a subject 
would produce. Finally, the experimental design should control for any potential systematic bias due to mental 
skill or mental effort. One would not expect mental skill or mental effort to vary systematically (1) across the 
within-subjects manipulation because subjects act as their own control or (2) across the between-subjects 
manipulation since subjects were randomly assigned to experimental conditions. 

13 In the experiment, the two-prize lottery was presented on a prize wheel, and transforming the 
experimental commodities into degrees on the prize wheel is equivalent to transforming the experimental 
commodities into the probability of winning the preferred prize. 
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In conformance with Holmstrom's (1982) model, agents' utility functions were 
assumed to be additively separable in compensation and effort. Based on the assump- 
tion of additive separability, the probability of winning the preferred prize was deter- 
mined in two steps. First, utility for compensation was induced. Subjects earned points 
through their contracts, and these compensation points were transformed into degrees 
through the function 402.41414 — 402.41414e(-99125- poiat), This transformation is con- 
sistent with the agency theory assumption that agents have diminishing marginal utility 
for compensation. 

Second, disutility for effort was induced. The number of units a subject decided to 
produce, N, was transformed into degrees through the function 10 [(N/35)?]. Deducting 
the degrees associated with effort from the degrees associated with compensation 
induced marginally increasing disutility for effort that was additively separable from 
the utility for compensation. Thus, a subject's total degrees (i.e., induced utility func- 
tion) equaled (402.41414 —402.414146(-90125 point) — 10(( N /35)?]].!* The win area on the 
prize wheel was the area from zero degrees, moving clockwise, to the subject's total 
degrees. When the wheel's spinner stopped in the win area, the subject received $1.25; 
otherwise, he or she received $0.75. 


Administration of Experiment 


Ten participants were required for each of the four experimental sessions, and one 
of the ten participants was randomly selected to act as the principal.'5 The nine remain- 
ing participants were the subjects of interest and acted as managers. The experiment 
had five parts, which are detailed below. 

Part 1. The experimenter randomly distributed instruction packets to the subjects. 
Each packet contained a code number, which was the only way subjects were identified 
to the experimenter, to the principal, and to each other. This provided controls for the 
effects of social pressure (Young 1985) and for relationships among the subjects outside 
the experimental setting. However, by making the subjects anonymous through codes, 
the codes may have lessened the behavioral importance of RPI and the competition it 
can induce. 

After distributing the instructions, the experimenter explained the company's pro- 
duction facilities, the subjects’ duties, and the production shift assignment process (i.e., 
common uncertainty manipulation). The subjects then practiced the exercise for six 
rounds. At the beginning of each round, subjects learned the group assignments for 


14 The primary considerations in selecting the functions of utility for compensation and disutility for effort 
were that the functions (1) be consistent with the assumptions of agency theory; (2) result in a manageable, 
uncluttered prize wheel Ge, one without too many points, which would make it difficult for subjects to 
understand); (3) not be too extreme (i.e., too steep or too flat]; and (4) result in an expected theoretical effort level 
(based on economic factors) that was approximately in the middle of the potential range of effort levels. This 
last requirement was necessary to allow subjects sufficient freedom to deviate from the economically optimal 
effort level because of behavioral factors. Although there is an almost infinite number of functions that would 
satisfy these requirements, there is no reason to expect that one particular set would be better than another. 
Further, as discussed in section I, the result that effort level is invariant to changes in the degree of common 
uncertainty is not unique to the functions used in the experiment. 

15 This study examines the role of RPI and RPE in addressing moral hazard. Since moral hazard requires 
both a principal and an agent, it was necessary to have someone play the role of the principal. Having a 
participant act as the principal increased the believability of the situation and the importance of the principal to 
the subjects. The participant who was randomly selected to be the principal was taken to a different room and 
asked to participate in a task that was seemingly related to the experiment. After completing the task, this 
person was paid $7.50 and dismissed. Subjects were led to believe that the principal was Digi information 
about their performance at specific points in the experiment. 
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each subject and the plant and production line assignments for each member of their 
comparison group.'* Subjects were also told that the principal would not receive any 
information about their performance during this session since it was only a practice 
session. 

Part 2. The experimenter introduced and demonstrated the assigned contract (i.e., 
RPE or profit sharing). Subjects practiced the task for six rounds and earned points 
based on their performance under their assigned contract, but subjects did not have the 
opportunity to convert their points into money during this session. At the beginning of 
each round, subjects were told their group assignments for the round, but were not told 
who the members of their comparison group were or to which plant or production line 
they and the other members of their group had been assigned. Subjects were again told 
that the principal would not receive any information about their performance during 
this session. 

Following the practice session, the experimenter introduced and demonstrated the 
prize wheel and provided charts and figures for converting points and production into 
degrees. To insure that subjects understood the mechanics of the prize wheel, subjects 
played four lotteries with the prize wheel for the same prizes used in the experiment." 

Part 3. During this stage, subjects performed the exercise for seven rounds under 
the complete set of exercise rules. They earned points in each round according to their 
assigned contract and converted their points into money via the prize wheel in the last 
four rounds.: Subjects were also told that part 3 was a work stage and that the principal 
(1) knew the mechanics of the production shift assignment process and the expected 
percentage of acceptable quality units on each production line, (2) did not have access 
to any subject's production line assignment or actual production decision, (3) would 
receive information about their performance, and (4) would receive the residual from 
the agency relation. 

Part 4. The procedures in this part were identical to those in part 3 and are summa- 
rized in table 3. The subjects performed the exercise twice under each level of common 
uncertainty, for a total of six rounds, and they converted their points into money at the 
end of each round. To determine whether subjects understood how points and pro- 
duction affected their payoffs, two post-experiment lotteries were played for money 
with the prize wheel; these lottery questions were similar to those asked at the end of 
part 2. 

Part 5. Subjects were given a questionnaire to complete. Part 1 collected demo- 


16 The subjects were provided with more detailed information about the group, plant, and production line 
assignments in part 1 than in other parts of the experiment to reinforce their understanding of the production 
shift assignment process. 

17 Tn the lottery questions, subjects were asked to select one of three options that they would actually play 
on the prize wheel for money. One question asked, “Which of the following choices would you like to play? (1) A 
50 percent probability of earning 160 points and a 50 percent probability of earning 0 points. (2) Earning 80 
points for sure. (3) I am indifferent between the two choices.” Another asked, “Which of the following choices 
would you like to play? (1) Producing 60 chips and having a 50 percent probability of earning 140 points and a 
50 percent probability of earning 0 points. (2) Producing 75 chips and earning 80 points for sure. (3) I am 
indifferent between the two choices." The other lottery questions were similar. 

18 Participants in the pilot study indicated that they would have liked some practice rounds with no money 
involved under the complete set of exercise rules. Consequently, it was decided not to allow subjects to convert 
their points into money in the first three rounds of part 3. 

nee prevent end-of-period strategies, subjects were told that part 4 would last between four and ten 
rounds. 
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Table 3 
Summary of Experimental Procedure for Each Round 


. Each subject was assigned to a group (1, 2, or 3) and informed of the assignment. 

. Each subject was assigned to a plant and production line in accordance with his or her 

group assignment, but was not told these assignments. 

. Each subject was asked to specify how many acceptable quality units he or she was com- 

mitted to producing. 

4. Each subject decided his or her shift's production level (N). 

5. The computer produced N units from the assigned production line. 

6. The computer generated a production report that included the number of acceptable 
quality units, the average number of acceptable quality units generated by the subject's 
comparison group, the subject's compensation (in points), and the subject's total degrees. 

7. Each subject converted his or her total degrees into money via the prize wheel. 


[^ NR 


graphic data and part 2 contained manipulation checks. Subjects were also paid the 
cash they had earned during the experiment. The mean (standard deviation) winnings 
for the subjects assigned to the RPE and profit-sharing contracts were $16.05 ($1.16) 
and $17.63 ($0.90), respectively." 


III. Analysis and Results 


Preliminary Analysis ` 

Six subjects, three from each contract, were excluded from the analysis because 
their answers to the two post-experiment lotteries and the two questions about the prize 
wheel indicated that they did not understand the prize wheel. Consequently, the re- 
maining analysis is based on the responses of 30 subjects.?! 

To determine whether the experimental manipulations were successful and how 
the manipulations affected their competitiveness, subjects were asked to indicate their 
agreement with several statements about the experiment (see table 4). For each state- 
ment, subjects marked their agreement on a seven-point scale that ranged from 1, 
“strongly disagree," to 4, “neutral,” to 7, "strongly agree." 

The results of the common uncertainty manipulation check Ge, qu. 1) indicate 
that, as expected, the mean responses of both contract groups are significantly less than 
“neutral” (RPE: one-tail p=0.000; profit sharing: one-tail p« 0.001) and that the two 
groups did not differ significantly in their perception of the manipulation (two-tail 
p«0.116). The responses of the subjects to the contract manipulation check (i.e., qu. 2) 
indicate that, as expected, the two groups perceived that the contracts provided 


?? As discussed in section I, the expected long-term compensation (in points) is equal across the RPE and 
profit-sharing contracts. In addition, the same transformation was used for both contracts to convert points 
earned into degrees, and subjects working under the two contracts faced the same stochastic process (i.e., the 
prize wheel). Consequently, any differences in effort levels across the two contracts should not be caused by 
different expected monetary payoffs as a result of compensation in points. 

D Two subjects, one from each contract, who were judged to have understood the prize wheel would have 
been dropped from the analysis of results if a slightly more rigorous set of criteria had been used. The tests of 
the hypotheses reported in this section were repeated without these two subjects, and the results were 
qualitatively similar to those reported. In addition, the tests were repeated with all 36 subjects, and these results 
were also qualitatively similar to those reported. 
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Table 4 
Mean Responses for Manipulation Checks 


Mean Response 


(s.d.) 
— Difference Test 
Profit RPE m 
Contract Contract t-statistic p-value 
1. I was more likely to be managing a shift on 2.507 1.667 1.620 0.116 
the same production line as the other (1.584) (1.234) 
members of my group when I was assigned 
to Group 3 than when I was assigned to 
Group 1. 
2. My contract provided no incentive to 5.833 3.467 4.302 0.000 
produce more acceptable quality units than (1.358) (1.642* 
my group's average number of acceptable 
quality units. 
3. I wanted to produce more acceptable 3.583 4.757 1.799 0.042 
quality units than my group’s average num- (1.972} (1.613) 
ber of acceptable quality units. 
4. It was important to me to do better than my 3.633 4.517 1.442 0.080 
group's average number of acceptable qual- (1.757) (1.407) 
ity units. 
5. I was more likely to compete with the other 3.300 4.800 2.326 0.014 
people in my group when I was assigned to (1.533) (1.971) 
Group 1 than when I was assigned to Group 
3. 





Note: All tests are one-tailed except that for statement 1, which is two-tailed. 


. different incentives (one-tail p=0.000). Thus, the two experimental manipulations ` 
appear to have been successful. 

The responses to questions 3 and 4 indicate that the RPE contract induced more 
competitiveness than did the profit-sharing contract. In addition, the responses to ques- 
tion 5 indicate that increasing the degree of common uncertainty had a greater effect on 
the likelihood to compete for the subjects assigned to the RPE contract than for those 
assigned to the profit-sharing contract.” These findings are consistent with subjects 
being affected by behavioral, but not economic, factors. 


Descriptive Analysis 


; Subjects' effort levels increased with both contracts as the degree of common 

uncertainty increased. In addition, the effort levels with the RPE contract were consist- 
ently greater than with the profit-sharing contract, with the difference between the two 
contracts increasing slightly as common uncertainty increased. The results are summa- 
rized graphically in figure 3. 


22 The higher competitiveness with the RPE contractis not attributable to more competitiveness in general 
among those subjects assigned to the RPE contract. Subjects were asked to rate their general competitiveness 
on a five-point scale, with 1 being “uncompetitive” and 5 being "very competitive." The Mann-Whitney test 
indicates that the null hypothesis of no difference between the two contract groups in general competitiveness 
cannot be rejected (RPE: 3.85; profit sharing: 3.55; two-tail p>0.14). 
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Figure 3 
Summary of Results 
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Common Uncertainty 


An interesting statistic is the trend of subjects’ effort as the degree of common 
uncertainty increased. A subject’s effort level could have (1) increased as common 
uncertainty increased, (2) decreased as common uncertainty increased, (3) remained 
constant as common uncertainty increased, (4) first decreased as common uncertainty 
increased from low to moderate and then increased as common uncertainty increased 
from moderate to high {i.e., a U-shaped trend), or (5) first increased as common uncer- 
tainty increased from low to moderate and then decreased as common uncertainty 
increased from moderate to high (i.e., an inverted U-shaped trend). On the basis of 
behavioral factors, one would expect all subjects to exhibit an increasing trend; on the 
basis of economic factors, a constant trend would be expected. 

As table 5 indicates, a majority of the subjects did increase their effort as the degree 
of common uncertainty increased, but some subjects exhibited nonincreasing trends, 
and the pattern of trends was different across the two contracts (i.e., the pattern under 
the profit-sharing contract appears to be more random). These results provide some 
support for the importance of behavioral factors and also indicate that contract type 
may affect the relative importance of behavioral and economic factors as determinants 
of behavior. 


Testing of Hypotheses 


The hypotheses address the direct effects on effort that result from (1) degree of 
common uncertainty, (2) contract type, and (3) the interaction between contract type 


664 The Accounting Review, October 1992 


Table 5 


Trend of Subjects’ Effort Decisions as Degree 
of Common Uncertainty Increased 








RPE Contract Profit-Sharing Contract 
Trend Number Percentage Number Percentage 
Increase 9 60.00 7 46.67 
Constant 3 20.00 2 13.33 
Decrease 1 6.67 3 20.00 
U-shaped 1 6.67 2 13.33 
Inverted U-shaped 1 6.67 1 6.67 
Total 15 100.00 15 100.00 








and degree of common uncertainty. The dependent variables used to test the hypoth- 
eses are each subject's average effort level for a given degree of common uncertainty 
(i.e., average effort level under low, moderate, and high common uncertainty). Thus, 
there are three dependent variables for each subject. The cell means are summarized in 
table 6. 

Degree of Common Uncertainty. Hypothesis 1 is based on economic factors and 
predicts that increasing the degree of common uncertainty does not affect agents' effort 
levels with the profit-sharing contract. Hypothesis 3 is the same except that the predic- 
tion is for the RPE contract. Alternatively, hypothesis 4 is based on behavioral factors 
and predicts that increasing the degree of common uncertainty increases agents’ effort 
levels with the profit-sharing contract, and hypothesis 5 is the same except that the 
prediction is for the RPE contract. 

Since the hypotheses are contract-specific, the data are partitioned by contract 
type, and each contract subsample is analyzed separately. The data do not satisfy the 
conditions for using univariate, repeated measures analysis of variance (discussed in 
Ín. 24), so each subsample is analyzed with multivariate analysis of variance 
(MANOVA), which yields exact F-statistics. The null hypothesis of equal cell means 
can be rejected with the RPE contract (Far-213— 3.722, two-tail p « 0.053), but not with 
the profit-sharing contract (Far-213 — 0.753, two-tail p « 0.491). Thus, hypotheses 1 and 5 
are supported, but hypotheses 3 and 4 are not.” 

Although the MANOVAs test whether the treatment means are equal, they do not 
provide direct tests of hypotheses 1 and 4, which predict a monotonic relation between 
the degree of common uncertainty and effort (i.e., Effortrow < Effort mcderate < Effort nigh). 
Marascuilo and Serlin (1988) present a procedure that involves a contrast of the treat- 
ment means for testing for the presence of a monotonic trend.” The null hypothesis 


23 The null hypothesis tested in a one-way MANOVA is that the treatment means are equal. Since 
hypothesis 1 is equivalent to this null hypothesis, rejection of the null hypothesis would not support hypothesis 
1 but failure to reject it would provide weak support. The same holds for hypothesis 3. 

?^ The procedure described by Marascuilo and Serlin is based on ANOVA. For a split-plot ANOVA to yield 
valid significance levels for a test involving a within-subjects treatment, the k within-subjects treatments must 
have equal variances and the [k(k —1)]/2 pairwise correlations must be equal (Geisser and Greenhouse 1958; 
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Table 6 
Summary of Effort Levels by Ceil 


Degree of Common Uncertainty 





Low Moderate High Average 
RPE contract 62.400 66.067 68.733 65.733 
Profit-sharing contract 50.067 §2.633 53.733 52.144 
Average 56.233 59.350 61.233 58.939 


that the treatment means of 62.400, 66.067, and 68.733 in the RPE subsample do not 
follow a monotonic trend can be rejected (t4t-25— 2.877, one-tail p « 0.007), but the null 
hypothesis that the treatment means of 50.067, 52.633, and 53.733 in the profit-sharing 
subsample do not follow a monotonic trend cannot be rejected (tar-25 1.195, one-tail 
p<0.130). The Page test, a nonparametric test for ordered alternatives, yielded quali- 
tatively similar results. Thus, additional support is provided for hypothesis 5. 

Contract Type. Hypotheses 2 and 6, which are based on economic and behavioral 
factors, respectively, both predict that agents' effort levels are higher under the RPE 
contract than under the profit-sharing contract. The mean effort level of 65.733 under 
the RPE contract and 52.144 under the profit-sharing contract are significantly differ- 
ent (tar-25— 2.04, one-tail p « 0.026). Thus, hypotheses 2 and 6 are supported. 

Interaction Effect. Hypothesis 7 predicts that agents’ effort levels increase more with 
the RPE contract than with the profit-sharing contract as common uncertainty increases. 
The results of a two-way MANOVA indicate that the interaction between contract type 
and degree of common uncertainty is not significant (Far-22; — 0.132, two-tail p « 0.877). 
Thus, hypothesis 7 is not supported. 


IV. Discussion 


This study examines the direct effects of contract type and degree of common 
uncertainty on effort when agents know that they and the principal will receive RPI. 
Effort was higher under the RPE contract than under the profit-sharing contract, which 
is consistent with the importance of economic and behavioral factors as determinants of 
behavior. However, the results involving degree of common uncertainty are mixed in 
that support for the importance of economic and behavioral factors depends on the 
contract type examined. Effort increased significantly as common uncertainty in- 
creased with the RPE contract, which is consistent with behavioral factors having 
incremental explanatory power over economic factors, but effort did not increase sig- 





Huynh and Feldt 1976; Kirk 1968). If these assumptions are not met, the degrees of freedom associated with the 
resulting F-ratio are overstated, which leads to overstated significance levels. Geisser and Greenhouse (1958) 
show that the maximum necessary reduction in degrees of freedom is obtained by dividing the degrees of 
freedom in the numerator and denominator of the F-ratio by the degrees of freedom associated with the within- 
subjects treatment (i.e., k— 1). Since the null hypotheses of equal variances and equal correlations can be 
rejected for both the RPE subsample (two-tail p « 0.001) and the profit-sharing subsample (two-tail p<0.001), 
the significance levels reported are adjusted via the Giesser and Greenhouse technique and so are conservative. 
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nificantly with the profit-sharing contract, which is consistent with economic factors 
dominating behavioral factors. Although the effect of common uncertainty varied 
across the two contracts, the ioraction between contract type and degree of common 
uncertainty is not significant. 

The seemingly disparate results across contract type suggest two things. First, 
behavioral factors can be important in motivating effort because a behavioral, but no 
economic, reason exists for effort to increase with the RPE contract as common uncer- 
tainty increases. Second, although the interaction between contract type and common 
uncertainty is not significant, there is some weak evidence that economic factors can 
enhance or mitigate the importance of behavioral factors. Specifically, the post- 
experiment questionnaire revealed that the RPE contract caused subjects to be more 
competitive and more likely to compete than the subjects assigned to the profit-sharing 
contract. 

These conclusions have at least two implications for future accounting research. 
First, researchers constructing economic models must be cognizant of the importance 
of behavioral factors in motivating effort and of how economic factors may interact 
with behavioral factors. Further, conclusions drawn from formal economic models that 
ignore behavioral factors should be interpreted cautiously. Second, researchers con- 
ducting an experiment based on a formal economic model should consider relevant 
behavioral factors as well as the underlying economic model when designing the exper- 
iment. Failure to consider behavioral factors could lower the study's internal validity, 
which could lead to inappropriate conclusions when economic and behavioral factors 
result in similar predictions but for different reasons. Behavioral factors may also 
explain empirical results that are anomalous given an economic model. Similarly, 
researchers conducting experiments based on behavioral models should consider the 
effects of economic factors. 

Several aspects of the study are worth noting. First, explicitly including both behav- 
ioral and economic factors increases the study's internal validity. If the study had relied 
solely on either behavioral or economic factors, one could argue that the results could 
be explained by omitted factors. In addition, since tests of behavioral factors in studies 
of organizational behavior usually ignore economic factors, testing behavioral factors 
in an economic environment (i.e., considering risk and effort preferences and incentive 
compensation) provides a more stringent test of these factors than has been typical. 

Second, the focus of this study is on the direct effects of contract type and degree of 
common uncertainty on effort in an RPI environment. Before one can test and interpret 
the indirect effects from adjusting contracts to reflect changes in the contracting envi- 
ronment, one must understand the effects that are independent of such adjustments. 
Thus, from this perspective, not allowing contract parameters to vary as the degree of 
common uncertainty increased is crucial. 

Third, several experimental design decisions may have mitigated the importance of 
the behavioral factors, and biased against the behavioral hypotheses. For example, the 
decision to assign subjects a code number, which was the only way subjects were iden- 
tifiable to each other, controlled for relationships among subjects outside of the experi- 
mental setting. However, this control may have decreased the behavioral importance of 
RPI because relationships among agents may affect their decision on whether to com- 
pete with one another. 

Fourth, subjects' risk and effort preferences were induced. Selto and Cooper (1990) 
reviewed and evaluated alternative methods for controlling risk attitudes in experimen- 
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tal accounting research. They concluded that complex tasks, such as the one in this 
study, "mag impede risk attitude inducement” (1990, 240). Thus, the lack of support for 
economic factors obtained in this study may be, at least partially, attributable to sub- 
jects not accepting the induced utility functions. If so, subjects would not have had the 
risk preferences assumed in the underlying economic model. However, attempts to 
assess whether subjects understood the induced utility process (1) through post-experi- 
mental manipulation checks, as suggested by Selto and Cooper, and (2) by having sub- 
jects play binary lotteries for the same dollar prizes possible in the actual experiment 
seem to indicate that subjects did understand the inducement process. It is not possible 
though to know for certain whether the utility functions were successfully induced 
during the actual experiment. 

Agency theory has been criticized for focusing too heavily on single-agent environ- 
ments (Baiman 1982; Demski and Kreps 1982) because most organizations employ 
multiple agents. Thus, additional analytical and empirical research that examines 
multi-agent environments appears to be a more relevant and fruitful approach for 
studying motivation than focusing on single-agent environments. For example, empiri- 
cal research that examines the indirect effects of RPE on effort may be useful. Analyti- 
cal research on RPE has studied its effects on both risk taking and effort. Chow and 
Haddad (1991) empirically studied the risk-taking effects of RPE, and the current study 
empirically examines the effects of RPE on effort. Future empirical research that exam- 
ines these effects jointly is needed. In addition, more research is needed that explicitly 
considers the dual effects of economic and behavioral factors in motivating effort. 


Appendix 
Optimal Effort Levels 


The optimal solution for both contracts was determined by equating the marginal benefit and cost of 
effort. The following contract and utility parameters were used in the experiment. 


RPE contract: m,=90+10%(20 «x,)+4(x,—y,), where y,-[(x.-- x; x.) 3]. 
Profit-sharing contract: m,=90+10%(20 « x,). 

Utility from compensation: 402.41414 —402.41414e -0.0125m,, 

Disutility for effort: 10[(0,/35)3], where a, equals agent i's effort. 


Marginal Benefit: RPE Contract 


Deduct the expected utility for the compensation associated with a,, where agents i, j, and k are assumed 
to all exert the same level of effort De, a,=a,=a,), from the expected utility for the compensation associated 
with a,+1, where agent i is assumed to exert one unit of effort more than agents j and k Ge, a,=a,+1 
2:0,- 1), a,=0,1,...,115. $ 


Marginal Benefit: Profit-Sharing Contract 


Deduct the expected utility from compensation for a, from the expected utility from compensation for 
a,+1, a,=0,1,...,115. 


Marginal Cost 


Deduct the expected disutility of effort for a, from the expected disutility of effort for a,+1, 
a,;=0,1,...,115. i 


The optimal solution under the RPE (profit-sharing) contract was to produce 47 (37) units regardless of 
the level of common uncertainty. The analysis was repeated by using different contract and utility param- 
eters and an RPE contract of the form m,=f+q{x,—y,). These sensitivity tests indicate that the result—an 
optimal effort level invariant to changes in the degree of common uncertainty—is not unique to the contract 
form, contract parameters, or utility parameters selected. However, it should be noted that, although un- 
changing for a given combination of contract form, contract parameters, and utility parameters, the optimal 
Se level did vary as the combination of contract form, contract parameters, and utility parameters was 
varied. 
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SYNOPSIS AND INTRODUCTION: Defense firms typically produce a 
large number of products. The purpose of this article is to explain how two 
features of the current regulatory process create a significant incentive for 
these multiple-product firms to choose inefficient production methods. 

The first feature is that the marginal impact of accounting cost on 
price varies significantly among products. Prices for a defense firm's 
products are set according to a rather unique process that combines ele- 
ments of both competition and cost-based regulation. Defense firms 
typically produce some purely commercial products and prices for these 
products are competitively determined. Aside from standard off-the-shelf 
items such as army boots, most defense products are purchased from a 
sole source and thus their prices are nominally cost-based. In reality, the 
negotiated price is likely to be affected by other factors as well. In 
particular, in cases where closer substitutes exist or where an alternative 
source might not be prohibitively expensive,. the potential cost of these 
alternatives plays a role. The important consequence of this is that the 
negotiated price will not necessarily decline or rise by a full dollar when the 
projected cost of production declines or rises by a dollar. In more competi- 
tive procurements where the cost of alternatives plays a stronger role, 
changes in projected accounting cost are less important. 

The second feature of the regulatory process concerns the method 
that defense firms are allowed to use to calculate the cost of each product. 
Following traditional commercial accounting practices, only a relatively 
small fraction of costs are directly charged to products. The remaining 
costs are grouped together into overhead pools and allocated across 
products usually in proportion to directly charged labor use. 
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These two features create the following incentive problem. Given the 
first feature, the firm would like to be able to assign more of its costs to 
well-funded sole source procurements instead of to more competitive pro- 
curements or commercial products. The second feature provides a method 
for accomplishing this task. Namely, the firm can increase (decrease) the 
amount of overhead allocated to a contract by increasing {decreasing) the 
amount of direct labor used on the contract. 

This means that the firm will have an incentive to engage in pure waste 
by padding direct labor usage on contracts with cost sensitive revenues. It 
will also have the incentive to distort its input substitution decisions 
between labor and other inputs by using too much (too little) direct labor 
on contracts with cost sensitive (cost insensitive) revenues. Two major 
types of input substitutes for labor exist. The first is capital. Thus, we 
would expect the firm to purposely under-capitalize production of products 
with cost sensitive revenues and over-capitalize production of products 
with cost insensitive revenues. The second possible input substitute is 
material. For many subcomponents of a weapon, a firm has the potential 
option’ of subcontracting production to another firm or making the 
component in-house. Subcontracting will result in higher direct material 
costs for the firm but lower direct labor costs. Thus, engaging in more in- 
house production is essentially a way of substituting towards direct labor 
and away from direct material. In particular, then, we would expect the 
firm to purposely engage in too much in-house production for its products 
with cost sensitive revenue and too much subcontracting for its products 
with cost insensitive revenue. 

An important point to note about this incentive effect is that it does. 
not require the firm to report any cost projections untruthfully. That is, in 
the behavior predicted by this article, the firm does not make money by 
projecting that costs will be high (in order to get a high price) and then 
actually having low costs. The firm actually spends all of the money that is" 
charged as a cost. The profit occurs through shifting the assignment of © 
these costs. The importance of this point is that auditing is very poorly 
equipped to deal with this type of behavior. Auditing is relatively good at 
determining whether the firm actually spent as much as it projected. How- 
ever, it is relatively poor at determining whether any expenditure that 
actually occurred was necessary. 

Braeutigam and Panzar (1989), Brennan (1990), and Sweeney (1982) 
have analyzed models of public utility regulation where the utility has com- 
mercial business segments. They make the general point that, depending 
upon how costs are allocated, the firm may have an incentive to distort its 
output and/or input decisions in order to shift overhead to the regulated 
sector. However, none of these articles analyzes allocation schemes based 
on direct labor or any other input base. Braeutigam and Panzar (1989) and 
Sweeney (1982) consider allocation schemes based on units of output 
under the assumption that comparable units of output exist across differ- 

` ent products. Brennan (1990) considers allocation schemes where each 
product is allocated a fixed, invariant share of overhead. Thus all of the 
predictions of this article regarding the particular sorts of input distortions 
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one would expect to see in defense procurement are new to this article. 
Furthermore, on a technical level, the model of this article is also somewhat 
different because it considers a multiple product case where products are 
not necessarily either perfectly competitive or perfectly regulated and the 
level of competitiveness varies from product to product. 


Key Words: Cost allocation, Costing manipulation, Defense procurement. 


HE organization of this article is as follows. Section I presents the formal model. 

The formal analysis begins in section II with the calculation of the marginal 

effect on profit of various input distortions. The analysis is completed in section 
III with the calculation of equilibrium input distortions. In section IV, I attempt to 
assess the empirical significance of these incentive effects by actually estimating the 
marginal effect of input distortions on profit for a typical defense firm. The results and 
possible policy approaches are discussed in section V. 


J. The Model 


First, I will describe how revenues are determined given the vector of fully allo- 
cated costs. Then I will describe how the vector of fully allocated costs is determined by 
the accounting system of the firm. 


Revenues 


Suppose that the firm is producing n products, indexed by i€ {1,...,n}. Some of 
these products are sold to the Department of Defense (DOD) and others may be purely 
commercial. For expositional simplicity it will be assumed that a fixed quantity of each 
product is produced. 

Let C, denote the fully allocated cost of product i. Since the incentive effect identi- 
fied in this article does not require the firm to be able to truthfully project cost or for 
there to be uncertainty, it will be assumed that the DOD knows C, and that it is non- 
stochastic. Assume that the revenue from each product is determined by some twice 
continuously differentiable function, ¢,(C,), where 0s $/(C;) « 1. The left hand inequal- 
ity simply requires that revenue be weakly increasing in accounting cost and the right 
hand inequality rules out cost plus a percentage of cost (CPPC) pricing. The firm would 
face obvious incentives to increase cost if there were CPPC pricing. The point of this 
paper is to show that an incentive to increase cost exists even when there is no CPPC 
pricing. 

The derivative of revenue with respect to cost, ¢/(C,), is a measure of the cost sensi- 
tivity of the revenue of product i. The basic explanation of why ¢/(C,) varies among 
products was presented in the introduction. Although the regulations nominally re- 
quire that price be set exactly equal to anticipated cost, in reality the relative bargain- 
ing strength of the two parties also affects price. In particular, cost will become less 
important when the procurement is more competitive. 

Two types of competitive pressures exist. Intracontract competition occurs when 
a number of firms are competing for the same contract. The term sole source (multiple 
source) will be used to describe contracts facing low (high) levels of intracontract com- 
petition. Intercontract competition, which occurs when a given contract must compete 


674 The Accounting Review, October 1992 


for funding with other possible uses of the funds, can exist at many different levels. For 
example, two weapons systems might be viewed as substitutes for performing the same 
narrowly defined military mission. Alternatively, two weapons systems performing 
very different missions might be viewed as substitutes in producing defense. At the 
broadest level, defense and non-defense programs substitute in producing social 
welfare. Strong intercontract competition at any of the above levels will manifest itself 
in the form of tight budgets and funding constraints. Thus, the term well-funded (poorly 
funded) will be used to describe contracts facing low (high) levels of intercontract 
competition. 

For expositional convenience, the above discussion has been cast as though all con- 
tracts were fixed price. However, the modelling assumption that revenues are a function 
of accounting costs is also appropriate to describe the situation occurring under cost 
type contracts. An important point to note in interpreting this model is that the strength 
of competition rather than contract type will be the primary determinant of a contract’s 
cost sensitivity. In particular, cost type contracts will not necessarily be more cost sen- 
sitive than fixed price type contracts. A cost reimbursement contract explicitly requires 
that ex post revenues move on a dollar-for-dollar basis with ex post costs. However, it 
also includes a clause specifying the maximum amount of cost the firm can incur and 
be reimbursed for. In many cases, defense firms purposely accept cost type contracts 
which are not funded (and will not be funded) up to the level of the expenditures they 
truly expect to incur. In these cases, the marginal effect of cost changes on revenue 
may well be less than 1, and perhaps even equal to zero. This is because ex ante 
negotiations over the ceiling level and ex post negotiations over incremental funding 
for overruns will determine the firm’s revenues.’ 


Fully Allocated Costs 


To illustrate the effects of the firm’s cost-accounting system in the simplest possible 
model, it will be assumed that all overhead is allocated in proportion to direct labor 
usage. To the extent that overhead is allocated according to direct labor, the effects 
identified in this article will continue to exist in more complex environments with 
multiple overhead pools and where not all overhead is necessarily allocated according 
to direct labor. 

The cost-accounting system directly assigns some labor and material to individual 
contracts. Let L; and M, denote, respectively, the dollar value of direct labor and direct 
material for contract i. All other inputs are called indirect cost or overhead. Let V 
denote the total dollar value of overhead. Assume that some of the overhead costs are 
incurred for one and only one product. These costs are not directly assigned to con- 
tracts because it would be expensive or perhaps impossible to do so objectively. Let Z, 
denote the costs for product i that are included in overhead. Finally, let J denote joint 
costs, such as many capital costs, that cannot be assigned to any particular contract 
even in principle. Total overhead is the sum of these components. 


! For example, as explained in Rogerson (1989), defense firms as a standard operating procedure lose 
money on cost type R&D contracts in the early stages of a program in order to be selected as the sole producer 
of the weapon and (hopefully) earn large profits when negotiating fixed price production contracts in a sole 
source environment, 
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Overhead is allocated to contracts in proportion to direct labor usage. The overhead 
allocated to product i, denoted by V,, is given by: 


ves. (2) 


(2+) 


Let R^ denote the overhead rate, which is the ratio of overhead to direct labor. 
V 


iL. 
k=1 l 
We can view each dollar of direct labor as attracting R^ dollars of overhead. Consistent 
with intuition, equation (2) can be rewritten as: 

V.=R™L,. (4) 


The total cost of product i, denoted by C,, is the sum of all direct and indirect costs 
and is given by: 


Bus 





(3) 





i A 
C;zL, +M: + - - (Zz) » (5) 
k=1 
dle 
k=1 
or, equivalently, by: 
C,-(1-4 R")L, +M.: (6) 


Finally, it will be useful to let a variable without the subscript i denote the vector of 
corresponding variables for each product, that is, C=(C,,...,C,.), L=(Li,...,L,), and 
so on. 


II. Formal Analysis: The Marginal Effect of Input Choice on Profit 


The firm's profit, given its input choices, is given by the function: 
l(L,M,Z,])— Y6GC)-C; (7) 
j=1 


where C, is determined by equation (5). I will actually solve for the profit maximizing 
input choices of the firm in the next section, but will calculate the marginal effect on ` 
profit from various types of waste or input substitutions here. This will provide an 
explanation of the cause and nature of the incentive effects acting on the firm. Also, the 
formulas developed here will provide a useful method for calculating the magnitude of 
the incentive effects that actually exist. 
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The Fundamental Result 


Let A denote the weighted average cost sensitivity of all the firm's contracts where 
the weights equal the share of direct labor used by each contract. 





Ac Y [—\ orev. (8) 


n 


IEN EL 
k=1 


Just as for R” and C,, A will be considered a function of the input choices, L, M, Z, and 
J. However, for expositional convenience, this functional dependence will not be 
indicated explicitly in the notation. 

Proposition 1 will now present the derivative of profit with respect to the variables 
L,, M,, and J. This is the basic technical result that will be used in subsequent sections. 
Since the proofs involve straightforward differentiation of equation (7), they will not be 
presented. 


Proposition 1: 


—=4/(C))-1; (9) 


——=A-1,; and (10) 


——=R[9i(C.)-Al+16:(C)~ 11. (11) 


[i 

Intuitive explanations exist for these formulas. The only effect of increasing direct 
material by one dollar is that the cost of contract i goes up by one dollar and revenue 
therefore rises by $/(C;). The effect on profit is the change in revenue minus the change 
in cost which is given by equation (9). Now consider equation (10). Suppose that over- 
head increases by one dollar. (Whether it is Z, or J is irrelevant since both are allocated 
in the same fashion.) The change in profit then equals the change in revenue minus one 
dollar (since one dollar is the change in cost). The increased dollar of overhead is allo- 
cated to all contracts in proportion to direct labor cost. Therefore contract i experi- 
ences a change in cost of: 


L, 
Xu 
k=1 


which causes revenue on contract i to go up by: 





L; 





gi(C,). 


n 


iL 


k=1 


_ The total revenue change is the sum over i of the last expression. This, by definition, is 
A, the weighted average cost sensitivity. 
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Expression (11) is more complicated, but the necessary insights have essentially 
been developed. When direct labor on contract i increases by one dollar, there are two 
effects. The first is that the cost of contract i goes up by one dollar because all of the 
dollar increase is directly assigned to contract i. Just as for equation (9), this causes a 
profit change of $/(C;) — 1, which is the second term of equation (11). The second effect 
is that the extra dollar of direct labor attracts R^ dollars of overhead to contract i. 
Suppose that one dollar of overhead is shifted to contract i. This means that one dollar 
of overhead is taken away from all contracts. By the analysis of equation (10), this 
causes revenue to decline by A dollars. Since the dollar of overhead is now assigned to 
contract i, revenues increase by ¢/(C,). Therefore the net change in revenue when one 
dollar of overhead is shifted to contract i is ¢/(C,)—A. Since the dollar of direct labor 
attracts R^ dollars of overhead, profit changes by R” times this value. This is the first 
term of equation (11). 


Pure Waste 


The derivatives in Proposition 1 give the marginal value to the firm of incurring 
pure waste. Since equations (9) and (10) are non-positive, the firm will never have an 
incentive to incur pure waste in its direct material or overhead expenditures. This is 
because revenue is assumed to increase by at most one dollar when cost goes up by one 
dollar. Thus, the best result that could possibly occur is that the firm's profit would be 
unchanged. In general, revenue will go up by less than one dollar, and profit will actu- 
ally decline. 

The more interesting possibility involves direct labor. Just as for direct material, the 
dollar of direct labor will be only partially reimbursed through revenue, and the change 
in profit is given by the second term of equation (11), which is negative. However, there 
is an extra effect as a result of overhead shifting, which is given by the first term of 
equation (11). In particular, if contract i is more cost sensitive than the weighted 
average of the firm's contracts, then the firm can increase its revenue by shifting 
overhead to contract i, where it will be more fully reimbursed. If this effect is large 
enough, the firm will find it profitable to incur pure waste of direct labor for contract i. 

The first term of equation (11) grows larger if the overhead rate, R™, is larger 
because direct labor then shifts more overhead. It also grows larger if the differential 
cost sensitivity, ¢/(C,)—A, is larger because contract i will then reimburse a relatively 
larger fraction of the overhead than if the overhead was allocated to all contracts. The 
second term of equation (11) is larger if the cost sensitivity, 6/(C,), is larger because 
then a greater fraction of direct labor expenditure is reimbursed. 


Input Substitution: General 


The general input substitution problem will now be described. Assume that the firm 
can substitute between L,, M,, and Z.. View L, as the firm's choice variable. Then, 
assume that the amounts of the other two inputs necessary to produce the desired out- 
puts are given by the two differentiable functions: 


Zi=g8,({Li), (12) 
and 
M,=h,(L,). f : (13) 
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Equations (12) and (13) describe the isoquant on which the firm must operate. Let z(L) 
denote the firm's profit given its choice of labor inputs and given the resulting choice of 
Z and M required by equations (12) and (13). (View J as fixed at some level for this 
entire analysis.) Formally, the function v(L) is given by equation (7) where Z, and M, 
are determined by equations (12) and (13). 

Proposition 2 presents the marginal effect on profit of a change in direct labor (with 
adjustment of other inputs). The proof simply involves straightforward differentiation, 
and will not be presented. 

Proposition 2: 

—--[R"-e/Lallé/(C)-A] D th/(L)-t 8/(,][ 6/(C.) — 1]. (14) 
d 

Further analysis of equation (14) will be conducted in the context of more specific 
types of input substitution problems in the next two parts. However, before doing this, 
one general methodological point applying to all of these analyses will be made. 

In general two factors affect the firm's profit when the firm substitutes between 
labor and other inputs. The first is cost efficiency, e.g., if spending one dollar on labor 
will save ten dollars of some other input, the firm will be inclined to do this. The second 
factor is the effect of the input substitution on cost allocation, which in turn affects 
profit. The goal of this article is to analyze the nature of the incentives operating on the 
firm due to the second factor. Formally, to isolate this second factor, I assume that the 
firm is currently making a cost-minimizing input choice and then measure the marginal 
effect of increased labor usage (with a corresponding decrease in other input usage) on 
profit. That is, I will measure the marginal effect on profit of using one more dollar of 
direct labor when this causes one dollar less of other inputs to be used. Thus, there is no 
cost-efficiency effect, and the entire change in profit must be attributed to cost 
allocation. 


Labor-Material Substitution 
It will be assumed that: 
8/(L;)20 (15) 


for every L,. Thus, only substitution between labor and material is considered. As 
explained above, it will also be assumed that one dollar of increased labor generates 
one dollar of decreased material; that is, ` 


h/(L)=—1 (16) 


at the value of L; for which the derivative is being evaluated. 
Substitution of equations (15) and (16) into equation (14) yields: 
Et: 
——=R"[¢/(C,)—Al]. (17 
aL, [6/(C.) -A] ) 
Recall that equation (11) gives the marginal effect on profit of a dollar of pure labor 
waste. À comparison of equations (11) and (17) reveals that equation (17) equals the 
first term of equation (11). The reason for this is straightforward. Just as for the pure 
waste case, spending an additional dollar on direct labor causes R” dollars of overhead 
to shift to contract i. However, this is not the only effect because the increased dollar 


Rogerson—Overhead Allocation and Incentives for Cost Minimization 679 


of direct labor expenditure is coupled with a decreased dollar of direct material 
expenditure. Thus, there is no change in direct cost. 

Therefore, the firm will in general have the incentive to distort direct labor usage 
on all of its contracts, except those of precisely average cost sensitivity. It will want to 
use too much labor on contracts which are above average in cost sensitivity and too 
little direct labor on contracts which are below average in cost sensitivity. Its incentive 
to do this will be greater if the overhead rate is greater and if the variation in cost 
sensitivity among contracts is greater. 

Finally, note that equation (17) is always greater than or equal to equation (11). 
This means that the firm will not have the incentive to engage in pure waste in. situa- 
tions when input substitution is possible. However, the pure waste model is still interes- 
ting for two reasons. First, pure waste may still be an important short run phenomenon. 
Second, the pure waste model very clearly illustrates the basic incentive structure 
created by overhead allocation based on direct input usage and it is thus of analytic 
value. 


Labor-Overhead Substitution 
It will be assumed that: ` 


for every L,. Thus, only substitution between overhead and labor will be considered. It 
will also be assumed that one dollar of increased labor generates one dollar of de- 
creased overhead; that is, 


gi(L)=—1 (19) 
at the value of L, for which the derivative is being evaluated. 
Substitution of equations (18) and (19) into equation (15) yields: 


-2T S (1+R")[ġ/(C)—A]. (20) 


A comparison of equations s and (20) reveals that the term R” in equation (17) has 
been replaced by the term 1+ R” in equation (20). The reason for this is that when the 
firm spends one more dollar on L, and one less dollar on Z,, it is directly transferring 
one dollar of overhead to contract i. This occurs in addition to the fact that the dollar of 
direct labor attracts R^ dollars of overhead. 

Since the labor-material and labor-overhead cases have similar formulas, all of the 
comments made for the labor-material case apply here as well and they will not be re- 
peated. The only difference is that the incentive to distort the labor-overhead choice 
will be greater than that to distort the labor-material choice because of the extra direct 
shift that occurs. It will be shown in section IV that a typical value for R™ is approxi- 
mately 1. Thus, the incentive to distort the labor-overhead choice might typically be 
approximately twice as large as that to distort the labor-material choice. 


III. Formal Analysis: Equilibrium? 


To avoid discussion of trivial cases where the firm is indifferent between every- 


2 The analysis of this section does not contribute a great deal of extra economic insight over that 
contributed by section II. Readers less interested in technical aspects of the analysis may choose to move 
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thing, it will be assumed that at least one product’s revenues are not totally cost sensi- 
tive. That is, for some product i: 


$/(C)«1 (21) 


for all C;z 0.5 

In section II, input substitution between labor and material and between labor and 
overhead were considered as two separate problems. This was analytically useful be- 
cause the separate considerations involved in each type of substitution could be clearly 
understood. However, in general the firm will consider substitutions between all three 
inputs simultaneously. In this section, I will demonstrate that the expected distortions 
in direct labor occur in a more general model which potentially allows substitutions 
between all three variables. 

Assume that the joint inputs remain fixed at some level J*. For each product the 
firm can choose any vector of product-specific inputs satisfying 


L.=f'(M.Z,) (22) 


for some function f' (i.e., f’ is the isoquant that the firm operates on). 

Two definitions of optimality will be useful. For any input choices the total prod- 
uct-specific cost is given by L,+M,+Z,. An input vector (£,,M,,Z,) is first best if it min- 
imizes this cost subject to equation (22). An ordered pair of inputs will be called second 
best given the third input if it minimizes cost given the third input. Formally, the 
ordered pair (L,,M,) is second best given Z, if (L,,M,,Z,) minimizes product-specific 
cost subject to equation (22) and subject to Z;=Z,. All other notions of second best for 
other ordered pairs of inputs are defined SC 

The properties that f’ is assumed to satisfy are as follows: 


1. The function f’ is defined over the non-negative reals and maps into the non- 
negative reals. It is twice continuously differentiable. 

2. There is a unique first-best input vector. Denote it by (L7, M7,Z7). 

3. There is a unique second best (L,, M;) given Z;. Let Li(Z,) ahd M3(Z,) denote the 
two functions determining these values. 

4. There is a unique second best (L,,Z,) given M,. Let Li(M,) and Z;(M,) denote the 
two functions determining theses values 

5. fir<0; fz«0. 

6. Ti 0; Ta D fimftz— (fuz)? 2 0. 

7. Ten «0; fufun—fzfuz? 0: fzfzz—Tufuz? 9. 


Assumptions 1 through 4 simply require f' to be a smooth function with solutions to 
the various cost-minimization problems of interest. Assumption 5 states that Z, and M, 
are substitutes for L,, and assumption 6 simply requires f' to be convex. Given the above 
assumptions, assumption 7 is equivalent to the assumption that all inputs are strong 
substitutes in the sense that the second-best inputs, given the third input, are both de- 





directly to section IV. Only the input substitution case will be considered. An analysis of the pure waste case 
can be found in Rogerson (1990). 

3 Technically, this assumption plays the following role in the various proofs. In most cases the first order 
conditions will be satisfied if $/(C;) 21 for every i. In such a case the firm is indifferent between all cost alloca- 
tions and, in general, anything could be true. Assumption (21) rules out this possibility. Then the first order 
conditions generally imply a great deal of structure for the resulting equilibrium. 
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creasing in the third input. That is, if the third input goes up, then it is optimal to reduce 
use of both of the other inputs. 

The firm's optimization problem can now be formalized as follows. Let Il'(L, M,Z) 
denote the firm's profit when J is held at its fixed value; that is, 


DI. M,Z) 2 T (L, M,ZJ*). (23) 

Then the firm's problem can be written as: 
Maximize  T'(L,M,Z) (24) 
subject to ` L,2f'(M,,Z.) for every i. (25) 


It will be assumed that a unique interior solution exists to equations (24) and (25) 
characterized by the first-order conditions. Let asterisks denote the values of variables 
in the solution; that is, (L*,Z*) is the solution for product i, C* is the resulting cost for 
product i, A* is the resulting weighted average cost sensitivity, and so on. 

Proposition 3 states the major result that in equilibrium, the firm uses too much (too 
little) direct labor on products which are of above average (below average) cost sensi- 
tivity. 

Proposition 3: 

2 2 
L'zLie»e(Cf)zA*. (26) 


Proof: See Appendix. 


This is precisely the expected result based on the analysis of section II. 

Proposition 4 states that the expected distortions also occur with respect to the 
second best criteria. In fact the method of proof is to first prove Proposition 4. Then 
Proposition 3 follows immediately because of Assumption 7. 


Proposition 4: 


LI LINZ?) e e(C3)2A*, and (27) 


LISLI(Mt) <> e(Cf)£A*. (28) 
Proof: See Appendix. 


IV. Empirical Estimates of the Magnitude of the Incentive Effects 


In section II, formulas were developed to determine the marginal impact of direct 
labor usage on profit as a function of various parameters, including the overhead rate 
and cost sensitivity of the firm’s contracts. In this section, I will substitute in plausible 
values for these parameters and thus estimate plausible values for the marginal impact 
of direct labor usage on profit. 

One remark regarding interpretation should be noted about these estimates. In the 
equilibrium calculated in section III, the firm will have taken advantage of all such 
opportunities to increase its profit and the marginal effect of direct labor on profit will 
generally be zero. (This is the first-order condition.) Thus, in the context of the model 
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presented in section III, one should interpret the calculations of this section as provid- 
ing plausible estimates of the incentives to engage in pure waste prior to actually doing 
so. Alternatively, note that the model of section III did not allow auditing to play any 
role at all in restraining firms' choices. In reality, firms may often perceive that there 
are positive marginal returns to engaging in direct labor distortions but that auditing 
prevents them from doing so. Thus, one could also interpret the calculations of this 
section as providing estimates of the actual equilibrium incentives in a more compli- 
cated model where auditing partially restrains behavior. 


Description of the Generalized Model 


The major exception to the general rule that most defense firms allocate most of 
their overhead on the basis of direct labor concerns an overhead element usually la- 
belled general and administrative (G&A). This basically consists of the cost of central 
management functions. It is typically allocated over a base that includes direct labor as 
one of its elements but that also includes other elements. In order to make best use of 
the actual data it will be useful to complicate the formal model of section II to capture 
this. 

In the generalized cost allocation model, direct labor and material are still denoted 
by L, and M,. The overhead described in section I still exists, can be broken into pro- 
duct-specific and joint components, and is allocated according to direct labor. How- 
ever, it will now be called manufacturing and engineering (M&E) overhead. The over- 
head rate, R^, will now be called the M&E overhead rate. There is now an additional 
overhead pool for the general and administrative (G&A) costs. Let G denote its dollar 
value. It will be assumed that all of the costs in G are joint. 

The G&A pool is allocated according to total cost input. Define the total cost input 
for contract i, denoted by T,, to be direct labor and material plus the allocated share of 
the M&E pool. 





T,=M.+L,(1+R”). (29) 
Let G, denote the amount of G&A overhead allocated to contract i. It is given by: 
G.= T. c. (30) 


iT. 
k=1 
Let R* denote the G&A overhead rate given by: 


sein, (31) 
k=1 


Then equation (30) can be rewritten as: 


G,-T,R*. (32) 
The total cost of contract i, denoted by C;, is given by: 
C;=L,+M,.4 V,+G,. (33) 


Before proceeding to the calculation of formulas for the marginal effect on profit, ) 
one further simplification will be introduced. In the analysis of the single pool cost allo- 
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Table 1 
The Marginal Effect on Profit of Direct Labor Expenditures 


Type of 


Direct Labor No G&A Pool G&A Pool 
Increase (One Pool) {Two Pool) ` ` 
Pure waste R"[$/ (C,)—A]+[¢/ (C)—1] Dig; (C)-A]* [6/ (C) 1] 
Labor-material R"[9/ (C)- A] (D- R9)[ó; (C)—A] 

substitution 
Labor-overhead (14+R")[¢/(C,)—A] (1- D$; (G)—A] 
substitution 


cation system in section II, the weighted average cost sensitivity, A, as defined by equa- 
tion (8), played a role because the weights corresponded to overhead shares. In the two- 
pool analysis of this section, the parameter A will continue to play a role because M&E 
overhead is still allocated according to these shares. However, G&A is allocated accord- 
ing to different shares. In particular, contract i will receive the share: 





of G&A overhead. Therefore it should not be surprising that the weighted average cost 
sensitivity calculated according to these weights will also play a role. Call this value A7. 


n 


Ar» 5 [— 
i=1 > T. 
k=1 


In general, there is no reason to believe that A and A? will be the same. Generally 
speaking, this would only be true if the ratio L,/M, stayed constant across contracts. 
However, for purposes of empirical implementation, no data is available on how this 
ratio varies between contracts and how this variation is correlated with cost sensitivity. 
Therefore it will be assumed that A" and A are equal. Let A denote this common value. 


The Generalized Model: Analysis 


In order not to repeat all of the steps of section II only the results will be reported 
here.* Formulas for the one-pool case derived in section II, and the corresponding for- 
mulas for the two-pool case are shown in table 1. The term D in the formulas for the 
two-pool case is defined by: 





GIG (34) 


D=R"+R°(1+R"). (35) 


Intuitive explanations exist for the changes which occur in the formulas. In the 
pure waste case, R" is replaced by D. In the one-pool case, a dollar of direct labor. 


* See Rogerson (1990), section 5 for a complete derivation. 
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attracts R^ dollars of overhead. However, in the two-pool case a dollar of direct labor 
attracts D dollars of overhead. It attracts R^ dollars from the M&E pool. However, this 
creates (1+ R") dollars of total cost input which in turn attracts R^(1-- R^) dollars from 
the G&A pool. The sum of these two terms is D. In the case of labor-material substitu- 
tion, the term R" is replaced by the term D — R*. In the single-pool case, substitution of 
a dollar of direct labor for a dollar of direct material attracts R^ dollars of overhead to 
contract i. However, in the two-pool case, the increased dollar of direct labor attracts D 
dollars of overhead but the reduced dollar of direct material takes away BG dollars of 
overhead. The net amount of overhead attracted is D — R^ dollars. 

In the case of labor-overhead substitution, the term 1+R™ is replaced by the term 
14-D because one dollar of direct labor now attracts D dollars of overhead. 

In summary, all of the formulas for the two-pool case are simply the natural 
analogs of those for the single-pool case where adjustments are made for two differ- 
ences: (1) direct labor attracts D dollars of overhead instead of R^ dollars of overhead 
and (2) direct material now attracts R^ dollars of overhead instead of zero dollars of 
overhead. 


Empirical Estimation 


To estimate plausible values for the size of the marginal impact of direct labor on 
profit, plausible values for the overhead rates, R”, R° and D, and the cost sensitivity 
parameters, $/(C;) and A, must be determined. 

The values of R^ and BG will be set equal to the average 1987 values for four 
major aerospace contractors: General Dynamics, Grumman, McDonnell Douglas, and 
Northrop. The data for these calculations is from a study of the cost-accounting systems 
of these firms.* The breakdown of costs into various cost pools is as follows:* 





Cost Type Percent of Total 
Direct Labor 20.1 
Direct Material 51.9 
Overhead 28.0 
G&A 8.1 
M&E 19.9 
Total 100.0 


The calculations for the overhead rates R^, R°, and D are 0.99, 0.09, and 1.17, respec- 
tively. 


$ McCullough and Balut (1990). I am particularly indebted to Jim McCullough for answering many 
questions regarding the interpretation of their data. In Rogerson (1990), it is shown that similar values for 
overhead rates can also be derived using a different data set compiled by Myers et al. (1885). 

5 A number of adjustments had to be made to the data from McCullough and Balut (1990). A complete 
description of these adjustments is contained in appendix E of Rogerson (1990). The only extremely significant 
adjustment is the inclusion of fringe benefits for direct labor as part of direct labor. Firms normally classify 
fringes as part of overhead, but no incentive problem is created by placing fringes in the overhead pool. This is 
because the firm cannot spend an extra dollar on direct labor without also spending proportionately more on 
fringes as well. Therefore the correct procedure for estimating the magnitude of incentive effects is to remove 
fringe benefits from the overhead pool and reclassify them as direct. Note that this adjustment lowers the 
calculated overhead rates and thus reduces the magnitude of the estimated incentives to distort labor. 
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Table 2 
The Marginal Impact of Direct Labor on Profit When Ai (C;)21 








Case A=0.828 A=0.621 
Pure waste 0.20 0.44 
Labor-Material substitution 0.19 0.41 
Labor-Overhead substitution 0.39 0.82 


No good data exist for determination of plausible values for the cost sensitivity 
parameters, $/(C,) and A, so this is the weakest step of the procedure. The parameter 
#/ (C) can be assumed to equal 1. Most procurement analysts tend to view well-funded 
sole source contracts as exhibiting cost sensitivities at or close to 1. Therefore this sec- 
tion can be interpreted as estimating the incentive to distort labor use on a well-funded 
sole source contract. The more problematic issue regards determining a value for the 
average cost sensitivity of all of the firm’s contracts, A. Two estimates will be created, 
and these can be viewed as providing a range of plausible values. 

The first estimate is constructed by assuming that all of the firm’s government con- 
tracts are completely cost sensitive and that all of its commercial contracts are com- 
pletely cost insensitive. Then the industry average for the proportion of government 
business can be used to construct the value of A. Let g denote the fraction of direct 
labor used by the firm’s government contracts. Then A equals g. The DOD (1985) found 
that, on average, major defense contractors’ business was 82.8 percent government and 
17.2 percent commercial, yielding an estimate for A of 0.828. 

There is a sense in which this estimate is biased upwards. Although it is reasonable 
to assume that all of a firm’s commerical business is priced independently of account- 
ing costs, it is probably not as reasonable to assume that all of its defense business is 
perfectly cost sensitive. To the extent that some of a typical firm’s defense business is 
less than perfectly cost sensitive, this will tend to lower the value of A. To account for 
this, the second estimate is constructed using the (fairly arbitrary) assumption that one- 
half of the firm’s government business is perfectly cost sensitive and the other half has a 
cost sensitivity equal to 0.5, yielding: 


A=0.5(g+0.5g). (36) 


Substitution of g=0.828 into equation (36) yields a value for A of 0.621. 

The results of substituting the above parameter values into the formulas from 
table 1 for the two-pool case are given in table 2. 

The magnitude of the incentive effect is extremely large. For the pure waste case, 
for example, wasting a dollar and calling it direct labor generates between $1.20 and 
$1.44 of revenue. The incentive effect for material-labor substitution is slightly smaller 
because material attracts G&A. Thus, the net amount of overhead shifted is smaller. 
The incentive effect for labor-overhead substitution is much larger, about twice the size 
of the pure waste case, because of the extra direct shifting that occurs, 


V. Discussion and Policy Implications 


In this section I will briefly discuss a number of applications, predictions, and ex- 
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tensions of the model and conclude with possible policy approaches. See Rogerson 
(1990) for a more detailed discussion. 


Automation 


The evidence suggests that defense production is underautomated (DOD 1985, 
chap. VI; Gansler 1980, 57-58). The traditional explanation is that DOD pricing for- 
mulas may not fully compensate firms for the true economic cost of facilities capital in- 
vestment. This article shows that there may still be a very significant incentive for firms 
to under-invest in automation of defense production even if the economic cost of capi- 
tal investment is being correctly calculated. According to the estimates of section IV, 
even if the regulations succeed in correctly compensating the firm for its true facilities 
capital cost, the firm will still perceive that it can earn between 39€ and 82€ in pure eco- 
nomic profit by substituting $1.00 of direct labor for $1.00 of (annualized) facilities capi- 
tal costs on a well-funded sole source procurement. 


Spare Parts 


A series of so-called “spare parts pricing scandals" plagued the DOD.in the 
mid-1980s (Rasor 1985, chap. 5; Fitzgerald 1989, chap. 12). Both critics and supporters 
of the DOD basically agreed that: (1) the prices charged and paid generally were equal 
to fully allocated cost and (2) a very large part of the fully allocated cost was overhead 
allocated in the same fashion as for all of the firm's other contracts. Supporters tended 
to view the equality of prices and costs as evidence that there was no problem. They 
argued that overhead costs are legitimate and spare parts merely picked up their 
normal share. It is fair to say that critics could offer no explicit intellectually sound 
counter argument to this view. 

This article suggests an intellectually sound explanation for why the overhead 
allocation process might tend to create both inefficiencies and overly high prices 
in the procurement of spare parts. Spare parts contracts are likely in many cases 
to be highly non-competitive because they occur near the end of a program when the 
threat of bringing in a new source is very low. Furthermore, the government has a fairly 
large need for the parts in order to keep the existing fleet operative and the dollar value 
of the spare parts is relatively low. Therefore, defense firms will have the incentive to 
purposely overuse direct labor on spare parts contracts in order to shift more overhead 
to these contracts. To the extent that this occurs, it will both generate inefficiencies and 
raise prices. f 

Many of the published cost-breakdowns for spare parts are in fact mildly suggestive 
of this phenomenon. A typical example is the cost breakdown reported by Rasor (1985, 
165) for a hammer. The firm purchased the hammer for $9.00; it incurred direct labor 
costs of $130.00 in “handling and inspecting” the hammer, and $240.00 of overhead 
was allocated (shifted) to the hammer. 


Dual Sourcing? 


In weapons programs with moderately large production runs such as missiles it has 
become relatively common for the DOD to simultaneously purchase output from two 
separate suppliers. Bids are solicited from both firms for a range of possible outputs 


? I particularly benefitted from discussions with Jim Dertuzos in preparing this section. 
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and the lower bidder is given a larger share of the procurement. The evidence suggests 
that dual sourcing causes fully allocated costs to drop. This article supplies a theoreti- 
cal explanation for this behavior. Dual sourcing a defense program is likely to render 
such a program below average in cost sensitivity. Consequently, the firm will purposely 
under use direct labor and eliminate all possible direct labor waste, resulting in over- 
head being shifted to other contracts and thus reducing fully allocated cost. 

Traditional procurement analysts have typically accepted a $1.00 reduction in fully 
allocated cost due to dual sourcing as representing a $1.00 savings to the government. 
This article identifies the fallacy in this interpretation. The bulk of cost reductions may 
be caused by the reallocation of overhead. If costs are reallocated to other defense con- 
tracts there would be no total cost savings to the government. 


Incentives Within the DOD Bureaucracy 


This article has focused on the incentives of profit maximizing firms and ignored 
incentives within the DOD bureaucracy. However, overhead allocation has a poten- 
tially enormous impact on decision makers’ incentives within the DOD. In particular, 
individual decision makers within the DOD will generally have the incentive to try to 
minimize the fully allocated cost of the program or programs for which they are respon- 
sible. Thus, a program manager within the DOD might quite rationally prefer to use 
dual sourcing if it lowers his or her own program’s fully allocated cost simply by shift- 
ing overhead to other defense programs. At a slightly higher level of the bureaucracy, 
an individual military service might well prefer to use dual sourcing so long as the 
overhead is shifted to programs purchased by other services. Thus, dual sourcing may 
be the result of a noncooperative overhead shifting game being played by decision 
makers within the DOD. 

This incentive to shift overhead may distort a broad range of decisions within the 
DOD besides the dual-sourcing decision. For example, a program manager will have a 
disproportionately large incentive to monitor direct labor costs as opposed to costs 
accumulated in overhead pools. Similarly, individual program managers or services 
may avoid placing contracts with firms exhibiting a large amount of excess capacity 
desired by the manager of some other program or service. Essentially the same issue 
has recently received attention from accountants studying distorted decision making 
within the bureaucracy of (purely) commercial private firms (Johnson and Kaplan 
1988). 


Subcontracting 


The subcontracting decision can be modeled as an input substitution decision. 
When the firm brings production in-house it records less direct material cost but more 
direct labor and overhead cost. Rogerson (1990) shows that the qualitative nature of the 
distortion in the subcontracting decision will be determined by the material-labor 
substitution so long as one plausible sufficient condition called the decreasing over- 
head rate property (DORP) is satisfied.* Thus, the prediction of this article is that a 


* The DORP is simply that the firm's overhead rate, R”, decreases if it brings more business in-house. It isa 
well-accepted stylized fact in defense procurement that this condition is generally true. The reason typically 
given for this is the existence of “fixed costs" in the overhead pool which should be thought of as representing 
economies of scale or scope. 
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defense firm will keep too much production in-house for its defense products and sub- 
contract too much for its commercial products. 

This prediction seems broadly consistent with the known evidence. A considerable 
amount of the DOD’s cost-monitoring activity is devoted for reviewing the adequacy of 
firms’ make-or-buy decisions. Both Peck and Scherer (1962, 386-91) and Gansler (1980, 
132-37) suggest that defense firms tend to want to produce too much of their defense 
products in-house. 


Policy Implications 


The defining characteristic of traditional cost-accounting practices used by both 
defense and non-defense firms is that very little effort is devoted towards allocating 
costs directly. Thus, there are many costs currently included in overhead that could in 
principle be allocated directly to products. Perhaps the major policy implication of this 
article is that greater effort to directly allocate more costs would be worthwhile because 

-the resulting decrease in overhead rates would reduce the incentive problems identified 
in this article. 

A second policy implication concerns the treatment of joint costs. The DOD’s 
current practice is to allocate these costs to products. To the extent that these costs are 
allocated to defense products and to the extent that price is sensitive to accounting 
costs charged to these products, the DOD will then pay for a share of these joint costs. 
An alternate method of paying for these joint costs would be for the DOD to directly 
negotiate payments on a firm-wide basis and for no allocation to individual products to 
occur. This would lower overhead rates and thus reduce the incentive problems 
identified by this article. This approach would be particularly easy to implement for 
joint expenses such as G&A and IR&D/B&P,” since they are already separately 
identified by firms’ cost-accounting systems. 


Appendix 
Proof of Propositions 3 and 4 
Two lemmas will be stated to more clearly define what needs to be proven. Since the proofs of the lemmas 
are straightforward, they will not be given. 


Lemma 1 states that if the labor choice is too large (too small) relative to both second best criteria, then the 
labor choice is also too large (too small) relative to the first best criterion. 


Lemma 1 
Consider a vector of inputs (L,,M.,Z,) which satisfies: 


L=f' (M,Z). (A1) 
Suppose that: 
L,>(=;<)LHM)), (A2) 
and 
l L»(2;«)Li(Zà l (A3) 
Then, 
L>{=;<}LF. (A4) 


° Seg Johnson and Kaplan (1987), Berliner and Brimson (1988), and Cloos and McCullough (1989). 
10 IR&D/B&P refers to independent research and development and bid and proposal expenses incurred by 
defense contractors as part of their defense business. See Rogerson (1990). 
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The significance of this lemma is that it means that Proposition 3 follows directly from Proposition 4. 
Therefore, it is sufficient to prove Proposition 4. Note that the only role of Assumption 7 in the proof is to 
guarantee that Lemma 1 is true. 

` Lemma 2 now establishes conditions which determine where L' is too large or small relative to the second 
best criterion. 


Lemma 2 
Consider a vector of inputs satisfying equation (A1). Then: 


LSL(Mj)e»f(MsZ)S -1. (A5) 
< > 
> < 
. LSM, Se —1. (A6) 
Therefore, it is sufficient to prove the following two statements: 
oi(CHZA* ee fu Mf Z$ 1. (A7) 
Gi(ChZA* e» fi(M?.Zt)S -1. | (A8) 


Substitute equation (22) into I'(L, M,Z) so that profit is a function of M and Z. Denote this function as 
at, EL The first-order conditions for the firm's optimization problem are then: 





ovy 
M*,Z*)=0 AS 
8M, ) (Ag) 
and 
Es (M*,Z*)=0, {A10) 


It will now be shown that equation (A9) implies equation (A7) and equation (A10) implies equation (A8). 
: First consider equations (A7) and (A9). Rewrite equation (A9) as: 


nell 


k=1 


E^ 


In the above equation, the function P and its derivative are evaluated at (M*,Z*). That is, Pr denotes 
f'(M*,Z*), ft denotes fu( M7, Z*), and so on. This convention will be used throughout the appendix. By assump- 
tion, fi; is negative and [6/ (C*)— 1] is nonpositive. Therefore, there are two cases to consider. First suppose 
that: 


Iléec(C*)-A*] scr Dih: (C*)— 1] 20. (A11) 


$;/(C/)21, : i (A12) 
for some j. Then, by equation (A11): f 
A*=1. i (A13) 


Since the average value of the derivatives is 1 and no derivative can be greater than 1, this implies that all 
derivatives equal 1. That is: 


é(Ct)1 " (A14) 


for every i. This contradicts equation (21). Therefore, the first case cannot occur: 
In the second case, 


$/(C7)«1, i (A15) 


for every i. In this case equation (A11) immediately implies equation (A7). 
Now consider equations (A8) and (A10). Rewrite equation (A10) as: 
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f: ( Ez +J 
= ART -A*i (C7)-1]=0. (A16) 
LP 
ki 
Since P is negative, the entire term, 
erc 
E (A17) 


n 
Lh 
Kai 
‘is negative. The proof that equation (A17) implies equation (A8) now parallels the proof that equation (A11) 
implies equation (A7). 
QED 
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SYNOPSIS AND INTRODUCTION: This article examines the incentives 
for defense contractors that operate under cost reimbursement to manipu- 
late pension costs. We investigate pension costs because of their high dis- 
cretionary component and their importance to managers seeking to manip- 
ulate costs. For example, two of the 20 standards issued by the Cost 
Accounting Standards Board (CASB) focus exclusively on the determina- 
tion of allowable pension costs.' Also, the availability of detailed data on 
pension funding and actuarial variables across plans sponsored by the same 
firm and across plans of different firms allows for extensive tests of the 
hypothesized effects of cost reimbursement. Defense contractors are 
selected because they are closely associated with cost reimbursement (see, 
e.g., Chwastiak 1990; Pownall 1986), and the terms “defense” and "non- 


1 The CASB was established in response to allegations of cost overstatements by defense contractors. 
Although it ceased operations in 1980, the standards continued to have the full force of law and now apply to all 
federal procurements. After a long hiatus and much political bickering, the CASB has been resuscitated and a 
new five-member board has been appointed to pursue the backlog of problems and issues that have developed 
in the interim, The original standards, rules, and regulations of the CASB are contained in Title 4, Chapter III, 
Code of Federal Regulations. Each standard constitutes a part of Title 4 and is identified by a three-digit 
number, starting with 401. Various summaries (e.g., Price Waterhouse 1984) describe the essential features of 
these standards. 
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defense" are used here to denote the presence and absence, respectively, 
of reimbursed costs.? 

The analysis suggests that overfunding is valuable to defense contrac- 
tors only if they also have or plan to have non-defense business. Two 
generic funding strategies are described: across-time and across-contract. 
In both cases, plans are overfunded when employees work on defense con- 
tracts, then these excess pension assets are withdrawn when the em- 
ployees work on non-defense business. The across-contract strategy is 
implemented by transferring employees and associated pension assets and 
liabilities between defense and non-defense plans. The across-time strategy 
is implemented by having individual plans alternate between extended 
periods wherein they first cover defense contracts, then cover non-defense 
business. The firm can achieve this effect either by selectively "cycling" 
defense contracts across plans or by changing its proportion of defense 
contracts over time. 

Evidence of inter- and intra-firm variation in funding levels and actu- 
arial variables is presented for a sample of 80 major defense contractors. 
Across firms, funding levels increase with the proportion of defense rev- 
enues, reach a peak when defense revenues equal non-defense revenues, 
and then decrease as the proportion of defense revenues increases (an 
inverted-U-shaped relation). This last downward sloping portion of the rela- 
tion is consistent with the across-contract strategy as it indicates reduced 
ability to make transfers as the pool of non-defense employees declines. 
Although evidence of such transfers between defense and non-defense 
plans could not be obtained, indirect support for this view is provided at 
the intra-firm level. Relative to a control sample, defense contractors spon- 
sor more plans (which is consistent with their having separate plans for de- 
fense and non-defense activities) and exhibit a wider range of funding 
levels and actuarial variables across plans sponsored by each firm (which is 
consistent with differential funding of the two groups of plans). 

Two important features regarding the scope of this study are worth 
noting. First, cost reimbursement could also create incentives to inflate 
pension costs by increasing the level of promised pension benefits (more 
generous benefits), or by using various allocation strategies, whereby more 
common pension costs are allocated to defense contracts. Although we are 
unable to investigate these incentives due to data limitations, our inter- and 
intra-firm results are not confounded by these effects. Second, our results 
do not prove systematic “overcharging,” as competition among suppliers 
and the ability of customers to identify and adjust for unusually high pen- 
sion costs are not examined. 


Key Words: Cost reimbursement, Pension funding, Defense contractors, 
Actuarial assumptions. 


Data. Availability: Data used in this study will be made available upon 
request. 


2 As discussed in section I, costs are not reimbursed for all defense contracts. Even where costs are reim- 
bursed, the extent of reimbursement varies across contracts. 
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HE remainder of this article is organized as follows. In section I, we describe the 

benefits of overfunding under a reimbursed-cost type contract and generate test- 

able predictions for defense contractors. Overfunding and underfunding are 
defined relative to a "base" amount of funding that would have occurred in the absence 
of cost-reimbursed contracts. In section II, we report results from an empirical exami- 
nation of the relation between funding levels and proportion of revenue from defense 
contracts for a sample of 80 major Department of Defense (DOD) contractors. Intra- 
firm variation in funding levels and actuarial variables is also examined. A brief sum- 
mary of these results and their implications is provided in section III. 


I. Incentives to Overfund Under Cost Reimbursement 


We first provide some background relating to two underlying pension issues: the 
general process by which defined benefit pension plans can be overfunded, and some 
specific details of the applicable standards of the CASB as they relate to this analysis. 
Next, the extent to which costs are reimbursed for defense contractors is examined. 
Then we describe the conditions under which overfunding is valuable when costs are 
reimbursed, and conclude with testable predictions of the hypothesized incentives. 


Overfunding of Defined Benefit Plans and 
Relevant Pension Costs for Defense Contracts 


Firms sponsoring defined benefit plans can affect the timing of their contributions 
to the fund by selecting different actuarial methods and assumptions. While the bene- 
fits paid out after retirement are independent of these actuarial variables, current regu- 
lations allow wide variation in the pattern of periodic contributions made before the 
employees retire. Two important sets of constraints limit this flexibility. Tax regula- 
tions designed to prevent undue abuse of the tax benefits of such pension plans (Tepper 
1981) limit the maximum contributions allowed as deductions (i.e., they limit the pre- 
funding allowed). Provisions of the Employee Retirement Income Security Act of 1974 
(ERISA), which are designed to protect employee benefits, and Pension Benefit Guar- 
anty Corporation (PBGC) regulations specify the minimum contributions necessary. 
They also require that an enrolled actuary certify that the actuarial variables selected 
are reasonable in an overall sense. 

‘Allowable pension costs for defense contracts are described in a general way by the 
Federal Acquisition Regulation System as defined in Chapter II, Code of Federal Regu- 
lations, and in a more specific way by the two CASB standards relating to pension 
costs: CAS Nos. 412 and 413. The CASB standards define allowable pension costs in 
ways that are generally consistent with tax rules, but are slightly more stringent than 
ERISA rules. The CASB guidelines are also very similar to Generally Accepted 
Accounting Principles under APB Opinion No. 8 (AICPA 1966), with one important 
exception: only amounts contributed to the fund by the date established for filing a 
federal income tax return are allowed.? Unlike tax, accounting, and ERISA rules, the 
CASB rules also contain specific features designed to prevent the transfer of pension 
costs from other activities and time periods. 


3 Although APB Opinion No. 8 allowed firms to report a pension expense that differed from the contribu- 
tion, the two amounts were typically the same (Francis and Reiter 1987). After SFAS No. 87 (FASB 1985), how- 
ever, the two amounts are different. Our sample period precedes SFAS No. 87. 
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Cost Heimbursement for DOD Contracts 


The amount of reimbursement generated, say x dollars, for each additional dollar of 
pension contribution (overfunding) varies across contracts according to such factors as 
type of contract signed and degree of competition among contractors. To illustrate the 
variation in x, we provide a brief overview of the DOD procurement process 
(Chwastiak [1990], is an excellent source for additional details and references for the 
stylized facts described here). The DOD procures goods and services primarily through 
negotiated purchases; although sealed bid procurement is encouraged, it is used only 5 
percent of the time (DOD 1987). The three most common negotiated contract types are: 
(1) firm fixed price, (2) fixed price incentive, and (3) cost-plus-fixed-fee. The following 
linear relation between revenues, costs, and profits can be used to compare the three 
types of contracts: 


Revenue = Target Cost -- Target Profit Zo (Actual Cost minus Target Cost), (1) 


where a, a factor that varies between zero and 1, captures the risk of cost overruns 
borne by the contractor. It equals zero for firm fixed price contracts (contractor bears 
all the risk), equals 1 for cost-plus-fixed-fee contracts (contractor bears no risk), and 
takes on intermediate values (typically between 0.7 and 0.8) for fixed price incentive 
contracts. ; 

In the simplest case, x equals œ when the overfunding is done ex post (i.e., the 
excess contribution is a cost overrun that was not included in target costs). Even if the 
overfunding is not done ex post, x exceeds zero if the overfunding is (1) included in the 
negotiated target costs, or (2) used to determine target profits. For example, even for 
firm fixed price contracts with o equal to zero, x equals the fraction of any overfunding 
that is negotiated as an allowable target cost in determining the fixed price, and x could 
exceed 1 if target profits are positively related to target costs. Finally, x could also be 
influenced by adjustments outside the original contract, initiated either by the contrac- 
tor or the DOD, to compensate for unforeseen events. 

All of the above factors that determine x (the amount of overfunding reimbursed) 
are in turn related to various attributes of the contractor (such as size and expertise) and 
the nature of the item procured (such as the stage of development and competition 
among potential suppliers). Given the variation in contractor attributes and items pro- 
cured, x is expected to vary across contracts from zero to values that exceed 1. 


Potential Advantages of Overfunding Under Cost Reimbursement 


Certain other incentives to inflate costs in cost-reimbursed contracts are not con- 
sidered. For example, if x is greater than 1, the contractor might seek to increase pen- 
sion costs by providing more generous pension benefits. Similarly, incentives always 
exist to reclassify or transfer pension costs from other activities where costs are not 
reimbursed, even for x less than 1. For example, firms could carefully select allo- 
cation bases to maximize the defense component of contributions to a common 
company plan that covers employees engaged in both defense and non-defense work. 
Case studies of defense contractors using such allocation strategies are described in a 
report to the Congress by the Comptroller General (GAO 1977),-and one objective of 
CAS No. 413 is to limit the latitude available along this dimension. Although such con- 
siderations might be important in practice, we are unable to investigate them because 
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of data limitations. However, since such strategies do not create incentives to overfund, 
they are unrelated to the analysis and results presented here. 

A study of the relevant pension and CASB rules provides the following conclusions 
regarding the incentives to contribute an additional dollar of overfunding, given that it 
results in a reimbursement of x dollars (see app. A for details). First, no overfunding is 
expected if all of the contractor's activities (currently and in the future) involve cost 
reimbursement. The intuition underlying this result is that each dollar of overfunding, 
along with any accumulated interest, has to be withdrawn eventually since the total 
benefits to be paid to employees are not influenced by funding policy. Thus, the pen- 
sion contribution and the associated reimbursement during the “withdrawal” phase is 
correspondingly lower than base funding, what it would have been without the initial 
overfunding. Second, overfunding is valuable if costs are not being reimbursed (due to 
non-defense business) during the withdrawal phase. In essence, plans are overfunded 
by using more conservative (relative to base funding) actuarial methods and assump- 
tions when costs are reimbursed, and prior overfunding is depleted by using more 
reasonable methods and assumptions (representing base funding) when costs are not 
reimbursed. 

Two ways to benefit from overfunding, labelled the '*across-contract'" and “across- 
time" strategies, are discussed next. Under the across-contract strategy, separate plans 
are sponsored for defense and non-defense activities, and employees are transferred 
between these plans along with actuarially computed pension assets and liabilities. 
Transfers from relatively overfunded defense plans cause the non-defense plans to 
require lower pension contributions than they would otherwise. Similarly, transfers 
from the non-defense plans cause the defense plans to have insufficient funding under 
the more conservative actuarial variables. This shortfall necessitates additional pension 
contributions which, in turn, generate reimbursements from defense contracts. 

The across-time strategy requires that plans operate for a period under defense con- 
tracts, then operate for a “holiday” period under non-defense business.* Firms can 
either wait for the switch between defense and non-defense business to occur for 
natural reasons unrelated to the accross-time strategy, or they can simulate a switch 
between the two regimes by sponsoring multiple plans and “cycling” their defense 
contracts over the plans so that each plan alternates between the two regimes.® Unlike 
the latter (plan-wise) variant of the across-time strategy, the former (firm-wise) variant 
does not require separate plans, and thereby avoids the incongruity associated with the 
same sponsor using different actuarial assumptions and methods for different plans.* 


* Each of these periods should be fairly extended since (1) changes from one desired funding level to 
another take a number of years to accomplish because of the smoothing built into accepted actuarial prcce- 
dures, and (2) frequent changes in actuarial assumptions and methods needed to accomplish the changes in 
desired funding levels might attract the attention of the DOD and the certified actuary. 

5 While the defense contractor might be uncertain about the timing of and reasons for the switch to non- 
defense business, the only requirement is an expectation that such a switch might occur at some future date. 
The switch would also occur if the regulatory environment changes and costs are no longer reimbursed. While 
such a regime change did not occur for defense firms during the period studied here, it could be important for 
certain other industries associated with cost reimbursement; e.g., the deregulation of long-distance phone 
services and the breakup of the American Telephone and Telegraph Company in January, 1984. 

5 Firms using the plan-wise variant would need to justify to the government, and obtain approval from the 
certified actuary for, the use of different discount rates to present value future benefits for different plans. Such 
differences can be partially justified by differences in plan attributes, such as the profile of maturities of the 
expected benefit payments. More often, the sponsor relies on the freedom to choose from different portfolios of 
actuarial variables as long as each portfolio is reasonable in aggregate; e.g., it is reasonable to use a set of 


696 The Accounting Review, October 1992 


Because neither variant of the across-time strategy requires inter-plan transfers it is 
simpler to implement than the across-contract strategy. 

To what extent are pension costs reimbursed for defense contractors and how easy 
is it to implement the across-time and across-contract strategies? Communications with 
some of the sample firms, their auditors, and officials of the regulatory agencies suggest 
that a substantial amount of cost reimbursement in one form or another occurs for the 
sample of major defense contractors examined here (see, also, Chwastiak 1990 and 
Pownall 1986). Regarding the general feasibility of the two strategies, the consensus 
was that the potential for both clearly exists. The CASB standards allow employee 
transfers (which occur routinely for various reasons) as long as the amounts of pension 
assets and liabilities transferred are justified on an actuarial basis. Similarly, there are 
no obvious reasons why defense contractors would be unable to implement the two var- 
iants of the across-time strategy. While they do not use the across-contract/across-time 
terminology, Finston and Mehr (1986, chap. 13) and some of the cases described in the 
Comptroller General's report (GAO 1977) illustrate how firms implement these strate- 
gies. For example, firms can disguise across-plan transfers by delaying employee trans- 
fers until retirement (only bookkeeping transfers are required] and by combining 
transfers with corporate restructuring. 

If the potential to implement the hypothesized strategies exists, why don't the 
various watchdog groups prevent such behavior? One explanation is that the DOD 
adjusts the contract price suitably in each case to negate the effects of these strategies." 
A very different explanation is that the limited resources of these groups are focused on 
cases that involve less subtle strategies. Unlike cases where costs are inflated by 
including nonexistent costs or by transferring costs that clearly belong to non-defense 
activities, the pension costs described here relate to documented cash outflows for 
workers currently employed on defense contracts. As a result, the DOD faces consider- 
able difficulty in reclaiming its share of any overfunding (see, e.g., the Comptroller Gen- 
eral's report and recent cases involving reversions of excess pension assets from pro- 
posed plan terminations by defense contracts).? 


Predictions 


While all strategies predict that defense contractors will be overfunded on average 
(relative to base funding levels) and use more conservative actuarial variables, there are 
differences in the predictions for cross-sectional variation in funding levels and 
actuarial variables across defense firms, based on the proportion of defense revenues 
(inter-firm predictions). Also, the different strategies have different predictions for 





nominal discount and wage growth rates (that include inflation) for one plen and use a set of real rates (that 
exclude inflation) for another plan. 

? 'This explanation would require a substantial amount of monitoring by the DOD to ensure equity across 
contracts. Given such adjustments, the incentives for contractors to engage in these strategies are unclear. 

8 In addition to the debate over whether the parties making the contributions (here, firms and the DOD} 
“own” the excess assets (as some portion might belong to the workers), determining how much of the current 
excess is due to pension contributions from cost-reimbursed contracts (as opposed to other activities or unex- 
pectedly high returns from pension asset investments) is a difficult issue; e.g., see Genral Dynamics' 1987 
annual report (p. 37), a description of Loral's acquisition of Ford's aerospace division in The New York Times 
(16 August, 1990, D2), and a report on the intended acquisition of Lockheed by Harold Simmons in Forbes 
(5 February, 1990, 42). We thank Jody Magliolo for these examples. 
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variation in the distributions of funding levels and actuarial variables across plans 
sponsored by each firm (intra-firm predictions). Note that the funding level is a “stock” 
variable that reflects the cumulative effect of prior funding patterns. 

For firms using the across-contract strategy, the relation between funding levels 
and the percentage of revenues from defense contracts (%DOD) should be represented 
by an inverted U. As %DOD increases (starting from zero), overall funding levels 
(across all plans sponsored by each defense contractor) are expected to increase, be- 
cause of the greater influence of the fully funded defense plans. Since individual plans 
are constrained by maximum funding limits (under tax and CASB rules), firms with 
lower %DOD attain lower overall funding levels than firms with higher %DOD. This 
positive relation between overall funding levels and %DOD is expected as long as there 
is sufficient leeway for transfers of employees and pension assets and liabilities 
between defense and non-defense plans. To illustrate, take the extreme case of a 
contractor whose revenues are entirely from defense contracts (%DOD = 10096); without 
non-defense plans, the contractor would be unable to implement the transfers called for 
by the across-contract strategy and would thus not overfund the defense plans. This 
trade-off between the potential to overfund as there is more defense business and the 
availability of sufficient non-defense business to implement the transfers is the basis for 
our prediction of an inverted-U-shaped relation (i.e., firms with intermediate values of 
%DOD are expected to be funded at the highest overall levels).? 

Firms using the across-time strategy would exhibit a positive cross-sectional rela- 
tion between funding levels and %DOD. With defense plans funded to the maximum 
allowed, the aggregate funding levels (across all plans) would be higher for firms with a 
greater proportion of defense contracts.'® 

Turning to the intra-firm predictions, firms using the across-contract strategy are 
expected to exhibit bimodal distributions for funding levels and actuarial variables, 
with defense plans having higher funding levels and more conservative actuarial vari- 
ables. One reason firms might sponsor many plans for their defense and non-defense 
business, rather than one plan for each sector, is to conceal obvious evidence of system- 
atic differences between the two. sectors. Similar intra-firm predictions arise for firms 
using the plan-wise variant of the across-time strategy: many plans would be sponsored 
and the group of plans currently operating on defense contracts would exhibit higher 
funding levels and more conservative actuarial variables. In contrast, there is no reason 
why firms using the firm-wise variant of the across-time strategy should sponsor more 
than one plan or exhibit intra-firm differences in funding levels and actuarial assump- 
tions. 


II. Empirical Tests 


Funding data at the firm level, reported in footnotes to financial statements subse- 
quent to SFAS No. 36 (FASB 1980), are obtained from the SFAS No. 36 tape (Columbia 


* These predictions are fairly general. We are unable to predict the exact intermediate value of %DOD at 
which funding levels are expected to peak. We are also unable to predict whether the peak is gradual or sudden, 
i.e., whether the relation looks like an inverted-U or an inverted-V. 

10 This prediction is based on the assumption that %DOD (current proportion of defense business) is unre- 
lated to the probability that the firm will switch to non-defense business in the future (see fn. 5). If, for example, 
%LOD is negatively related to the probability of a switch, then the predicted relation between funding level and 
%DOD would be represented by a nonlinear relation resembling that predicted by the across-contract strategy. 


698 The Accounting Review, October 1992 


University). This database contains pension assets, liabilities, and assumed interest 
Yates for 1,524 large firms (with inventories and gross fixed assets exceeding $125 
million or total assets exceeding $1 billion). This firm-level pension data is collected 
from annual reports for the period 1980-83. Plan-level pension data, provided in Form 
5500 reports subsequent to ERISA in 1974, are obtained from the Department of Labor 
(DOL) tapes. The actuarial data required for our plan-level tests, from Schedule B of 
Form 5500, were provided in the DOL tapes only after 1980. Given the difficulty of 
matching plans on these tapes with firms (see Thomas 1988), we use only one year of 
data—from the 1981 tape. Financial data are obtained from the 1984 edition (20 years of 
data up to 1983) of the COMPUSTAT annual industrial file. 

A sample of major defense contractors is identified from the annual DOD publica- 
tion 100 Companies—Companies Heceiving the Largest Dollar Volume of Military Prime 
Contract Awards (DOD), Directorate for Information Operations and Reports, The 
Pentagon, Washington, D.C.). Since military contracts generate revenues over many 
years after the contract is awarded, we use five annual lists to obtain a more representa- 
tive measure of revenues from defense contracts; the five-year period 1975-79 was 
chosen so that the end of the period coincided with the beginning of the period used to 
compute funding levels (1980-83). Firms on these lists account for more than 65 
percent of the value of all DOD contracts awarded during this period. 

The initial sample of defense contractors consisted of 74 firms from the five annual 
DOD lists that also were included on the COMPUSTAT annual industrial file and had 
funding data on the SPAS No. 36 database. Examination of the distribution of %DOD 
for this sample indicated that only nine firms had %DOD greater than 30 percent, since 
the sample included many large firms (like AT&T, IBM, and the oil companies) with 
defense revenues that are large in magnitude but small as a percent of total revenues. 
To include more high %DOD firms, we identified all firms on the SFAS No. 36 database 
from the following six Standard Industrial Classification (SIC) defense industries: 3720, 
3721, 3724, and 3728 (aircraft); 3730 (shipbuilding); and 3760 (missiles). After eliminat- 
ing firms already in our initial sample, we searched the annual reports and 10-K forms 
between 1975 and 1979 for the remaining firms to identify data on sales to the U.S. gov- 
ernment. For these firms, we assume that all U.S. government revenues. related to 
defense contracts. We identified six firms with at least one year of available data, of 
which three had %DOD in excess of 30 percent. Thus, the final sample consisted of 80 
firms. 

For comparison purposes, we also identified a control sample of 80 firms unlikely 
to be associated with cost reimbursement. To obtain the control sample, we deleted all 
defense firms (from the five DOD lists and the six four-digit SIC industry groups noted 
earlier) and public utilities, because utility firms could also face some form of cost reim- 
bursement, from the list of firms on both the COMPUSTAT and SFAS No. 36 data- 
bases. Public utilities are defined as firms in the following eight four-digit SIC groups: 
4811 (telephone); 4911 (electric); 4922, 4923, and 4924 (gas); 4931 and 4932 (combined); 
and 4940 (water). From the remaining firms, we identified a non-defense firm with the 
closest value for total assets in 1981 for each defense firm. This control for size is 
designed to obtain a sample with a similar number of plans per firm for reasons men- 
tioned in the intra-firm analysis at the end of this section. 
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Distribution of Funding Levels for Defense Contractors 


Before examining the specific inter- and intra-firm predictions of the various strate- 
gies, we describe funding levels for the defense sample. A general prediction for all 
strategies is that funding levels for defense firms exceed base levels that would arise in 
the absence of cost reimbursement. To estimate base funding levels, we use two pen- 
sion variables and six financial factors identified by prior research as related to funding 
levels. These variables are described briefly below; for details on why these variables 
might be important, see Bodie et al. (1987), Francis and Reiter (1987), and Thomas 
(1988). 

The pension variables used are measures of plan maturity (PLNMATUR) and pen- 
sion bonds (BENEMPL). Details of the definitions for all variables used (and the related 
data sources) are provided in appendix B. Plan maturity, represented by the ratio of 
vested benefits to total benefits, measures the demographics of plan participants; the 
lower this ratio, the greater the proportion of recently hired employees covered. The 
second variable, proxying for the magnitude of the implicit pension bond created by 
unfunded pension promises, is measured by the ratio of total pension benefits to total 
employees. As with the measure of funding level, the median of all available data 
between 1980 and 1983 is used for these two pension variables. 

Since actuarial procedures tend to smooth changes in funding, current funding 
levels reflect prior years' effects. Thus, ten years of data (from 1971 to 1980) are used to 
construct the variables proxying for financial effects, as in Francis and Reiter (1987) 
and Thomas (1988). The first financial variable, tax status (TAXDUM), is coded as a 
dichotomous measure. A low tax status is expected to cause lower funding levels and is 
indicated by the presence of at least two tax loss carryforwards over the ten years; all 
other firms are classified as high tax status firms. The second and third variables, lever- 
age and profitability, are measured by the ratio of debt to assets (D/A) and the ratio of 
operating income before depreciation, interest, and taxes to total assets (PM). Two 
other measures of profitability, which focus on net funds flows, are used to remove 
accruals included in accounting income. One is based on net working capital flows 
from operations (WCF), scaled by total assets, to adjust for non-current accruals (such 
as depreciation). The other, based on net operating cash flows (CFL), scaled by total 
assets, also adjusts for current accruals (changes in current assets and current liabil- 
ities). The last financial variable used is the logarithm of sales (LOGSALES) which is 
included to control for size effects. Median values over the ten years are used for all 
financial variables except the first, TAXDUM. 

The measure of funding used, standardized funding level (SFL); is the ratio of pen- 
sion assets to accumulated pension obligations (both vested and non-vested), standard- 
ized to a common discount rate (S) obtained from the PBGC. Standardization of pen- 
sion liabilities improves comparability across reported liabilities that use different dis- 
count rates (R), which vary across firms and over time. Since many firm years on the 
SFAS No. 36 database had missing data for at least one of the inputs required to 
compute SFL, we used the median of all available SFL values on the database (between 
1980 and 1983) rather than the values for any one year, to reduce the number of firms 
excluded from the analysis. 
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Table 1 


Comparison of Pension Funding Between Defense and Non-Defense Samples 
(For 80 Major Defense Contractors and 80 Non-Defense Firms of Similar Size) 


Explanatory Variable Estimate (p-value) 
Intercept 1.82 (0.00) 
TAXDUM 0.05 (0.50) 
DIA 0.51 (0.09) 
PM 1.16 (0.24) 
CFL 1.19 (0.41) 
WCF 1.25 (0.60) 
LOGSALES —0.08 (0.00) 
PLNMATUR ` —0.53 (0.26) 
BENEMPL —0.01 (0.00) 
DODDUM 0.21 (0.00) 


Adjusted R?=0.32 


The variables are defined as follows (see app. B for additional details): 


SFL- standardized funding level, ratio of pension assets to accumulated pension obligation 
(standardized to PBGC discount rate); 
TAXDUM - tax status measure, coded 0 if at least two tax loss carryforwards were disclosed over the 
past ten years, and 1 otherwise; 
D/A=leverage measure, ratio of total debt to total assets; 
PM — profitability measure, ratio of operating income to total assets; 
CFL cash flows, ratio of cash flow from operations to total assets; 
WCF — working capital flows, ratio of working capital from operations to total assets; 
LOGSALES = measure of size, logarithm of total sales; 
PLNMATUR = measure of plan demographics, ratio of vested benefits to total benefits; 
BENEMPL = measure of pension bond, ratio of total benefits to total employees; and 
DODDUM =1 for defense sample and 0 for control non-defense sample. 


Median values over the period 1971-80 are used for the financial variables (D/A, PM, CFL, WCF, and 
LOGSALES) and median values over the period 1980-83 are used for all pension variables (SFL, 
PLNMATUR, and BENEMPL). All p-values are based on two-tailed tests. The measure for size used to select 
non-defense firms is total assets in 1981. 


The mean and median standardized funding level for the defense sample is 1.38, 
which indicates that pension assets are 138 percent of standarized accumulated pen- 
sion liabilities. Recall that many firms in the defense sample are not primarily defense 
contractors. The SFL values for firms in the six defense industries (a total of 21 firms 
from the SFAS No. 36 database) are higher, as indicated by a mean and median of 1.48 
and 1.41. The 162 firms in the eight utility industries exhibit even higher funding levels; 
mean and median SFL are 1.58 and 1.50. In contrast, the 80-firm control sample has a 
mean and median SFL of 1.33 and 1.36, and the mean and median SFL for all other 
firms on the SFAS No. 36 database (a total of 1,030 firms) are 1.37 and 1.33. Although 
these results suggest that firms associated with cost reimbursement have higher 
funding levels than firms that do not, comparisons of funding levels need to control for 
other factors that also influence funding levels. 

One alternative is to compare funding for the 80-firm defense and non-defense sam- 
ples by estimating a regression of standardized funding level on the various control var- 
iables and using an intercept dummy (DODDUM) to capture the differential funding for 
defense firms. The results of such a regression, reported in table 1, indicate a signifi- 
cant positive coefficient on DODDUM equal to 0.21. After controlling for various fac- 
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tors that are known to influence funding levels, defense firms are, on average, funded 
21 percent (as a percent of standardized liabilities) higher than non-defense firms. 

The regression estimated in table 1 assumes that the control variables affect defense 
and non-defense firms in the same way. Allowing the variables to have separate effects 
on the two samples, by introducing slope dummies for each variable, results in a coeffi- 
cient on DODDUM equal to 0.47, even higher than that in table 1 (other details of the 
regression results are not reported). Overall, these comparisons suggest that cost reim- 
bursement creates incentives to overfund relative to base funding levels that would be 
obtained in the absence of cost reimbursement. While this result is generally consistent 
with the hypothesized strategies discussed in section I, it does not help to distinguish 
between the hypothesized strategies. The tests that follow analyze specific predictions 
of these strategies relating to inter- and intra-firm variation among defense firms. 


Inter-Firm Variation in Funding Levels Among Defense Sample 


The explanatory variable used to examine cross-sectional variation across defense 
firms, %DOD, is defined as the ratio (expressed as a percentage) of the cumulative 
dollar value of defense contracts awarded over the five-year period 1975—79 to total rev- 
enues over the same period. 

The first column in table 2 provides a simple description of the cross-sectional rela- 
tion between standardized funding levels (SFL) and the mix of defense and non-defense 
revenues (%DOD). The null hypothesis of no relation between funding levels and 
%DOD predicts zero values for both coefficients, the across-time strategy predicts a 
positive (zero) coefficient on %DOD (96DOD?), and the across-contract strategy predicts 
a positive (negative) coefficient on %DOD (96DOD*?) corresponding to the predicted 
inverted-U-shaped relation. The significant positive and negative values of the esti- 
mated coefficients on %DOD and %DOD? reject the null hypothesis, and the significant 
negative %DOD? coefficient rejects the across-time strategy. Only the across-contract 
strategy is consistent with the signs of both coefficients. 

Figure 1 is a graphical representation of this non-linear relation between funding 
levels and the mix of defense and non-defense revenues. Funding levels are positively 
(negatively) related to %DOD at lower (higher) values of %DOD, and the highest fund- 
ing levels are observed for firms with intermediate levels of defense revenue. The exact 
shape of the inverted-U-shaped relation estimated by the regression (in the first column 
of table 2) can be obtained by substituting different values of %DOD and obtaining 
the SFL value corresponding to that %DOD. Funding levels increase from 1.23 at 
%DOD=0, reach a maximum of 1.70 near %DOD=50 percent, and then decline to a 
value of 1.24 at 9;:DOD — 100 percent. 

It is important to note that only a few high %DOD firms are represented in the sam- 
ple. Although the coefficient on %DOD? is statistically significant, the downward slop- 
ing portion of the relation is based on a relatively small proportion of the sample. 
Unfortunately additional firms with high %DOD are not easily located. 

Even though these preliminary findings support the across-contract strategy, some 
questions remain. First, the funding levels examined should be relative to base funding 
levels that are expected without cost reimbursement; that is, the effects of the control 
variables in table 1 should also be incorporated. The relation reported in the first 
column of table 2 and figure 1 might be spurious if these omitted variables are corre- 
lated with %DOD or %DOD?. Second, no direct evidence of defense contractors setting 
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Table 2 


Cross-Sectional Relation Between Pension Funding and Defense Revenue 
(For 80 Major Defense Contractors) 


Excluding Control 
Variables Including Control Variables 
Explanatory c ooo 
Variable Estimate {p-value} Estimate (p-value) (Adjusted p-value) 
Intercept 1.23 (0.00) 2.08 (0.00) — 
TAXDUM e 0.02 (0.81) (0.78) 
DIA = —0.21 (0.63) (0.56) 
PM — 1.60 (0.30) (0.22) 
CFL — 4.33 (0.02) (0.01) 
WCF — —8.27 (0.30) (0.28) 
LOGSALES — — 0.03 (0.46) (0.37) 
PLNMATUR — — 0.69 (0.32) (0.51) 
BENEMPL = —0.02 (0.00) (0.00) 
%DOD 1.85 x 107 (0.00) 171x107 (0.01) (0.00) 
%DOD? —1.84 X 107 (0.01) —1.50 x 10~ (0.01) (0.00) 
Adjusted R?=0.09 Adjusted H?— 0.43 


The variables are defined as follows (see app. B for additional details): 


SFL- standardized funding level, ratio of pension assets to accumulated pension obligation 
(standardized to PBGC discount rate); 
` TAXDUM= tax status measure, coded 0 if at least two tax loss carryforwards were disclosed over the 
past ten years, and 1 otherwise; 
D/A=leverage measure, ratio of total debt to total assets; 
PM - profitability measure, ratio of operating income to total assets; 
CFL- cash flows, ratio of cash flow from operations to total assets; 
WCF — working capital flows, ratio of working capital from operations to total assets; 
LOGSALES = measure of size, logarithm of total sales; 
PLNMATUR= measure of plan demographics, ratio of vested benefits to total benefits; 
BENEMPL= measure of pension bond, ratio of total benefits to total employees; and 
%DOD - percent of total revenues from defense contracts (median between 1975-79). 


Median values over the period 1971-80 are used for the financial variables (D/A, PM, CFL, WCF, and 
LOGSALES) and median values over the period 1980-83 are used for all pension variables (SFL, 
PLNMATUR, and BENEMPL). All p-values are based on two-tailed tests, except for %DOD and %DOD? 
which are based on one-tailed tests. The adjusted p-values are based on the White (1980) heteroskedasticity 
corrections. 


up separate plans for defense and non-defense business and making transfers between 
these plans has been provided. The subsection that follows reports (1) results obtained 
by including the control variables in the basic regression, as well as some sensitivity 
analysis, and (2) an examination of plan-level data for indirect evidence on the transfers 
between plans. 


Controlling for Confounding Effects and Sensitivity Analysis 


Including the two pension and six financial control variables discussed earlier does 
not alter the inverted-U-shaped relation between funding levels and proportion of 
defense revenue (compare the first and second columns in table 2). The coefficients on 
%DOD and %DOD? are both very significant and of approximately the same magnitude 
as those obtained without the control variables. Note that although many of the control 
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) Figure 1 
Standardized Funding Level (SFL) versus Percent of Revenues from 
‘Defense Contracts (%DOD) 


SFL 


2.5 





Note: See appendix B for details of variables used. 


variables are not important separately in explaining variation in funding levels (only 
BENEMPL and CFL are statistically significant at the 5 percent level), together they 
explain a substantial amount of variation, as the adjusted R? increases from 0.09 to 0.43. 
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Examination of the bivariate correlations between the variables (results not 
reported) indicates that all explanatory variables except TAXDUM and D/A are signifi- 
cantly related to funding levels. As mentioned earlier, the high degree of correlation 
among the explanatory variables reduces the ability to identify the separate effects of 
individual explanatory variables. Since the statistical significance of individual esti- 
mated coefficients on the control variables are not examined, potential biases in the 
estimated standard errors for the control variables are not a concern here; the only con- 
cern is whether multicollinearity affects inferences regarding the two %DOD variables. 
While the many cases of significant correlation between %DOD and the control vari- 
ables suggest that this may be a concern, sensitivity analysis (discussed later) indicates 
that the standard errors on the two %DOD variables are not seriously affected by multi- 
collinearity. 

Summarized below are the results of a substantial amount of sensitivity analysis 
and diagnostic checks that were conducted on the sample (details are available upon 
request). 


e Diagnostic procedures from SAS (1990) are used to identify the effects of multi- 
collinearity, heteroskedasticity, and outliers. Although multicollinearity is a 
serious problem for inferences regarding some of the control variables, it does 
not degrade the standard error estimates for the two 96DOD variables, on the 
basis of condition indices per Belsley et al. (1980). The joint null hypothesis of 
homoskedastic errors and a correctly specified model is rejected at less than the 

1 percent level on the basis of the test proposed by White (1980). The adjusted 

p-values for the estimated coefficients (based on White's procedures) are 

reported in the third column of table 2, and the overall results remain unchanged. 

A study of outliers, based on Belsley et al. (1980), suggests the absence of influ- 

ential outliers. In fact, deleting the three observations with values of DFFITS, 

exceeding one has the effect of increasing R? (to 0.51) and making the %DOD 
coefficients even more significant. 

Replacing the %DOD measure used above with the mean or median values of the 

five annual ratios of defense contracts awarded to total revenues (from 1975 to 

1979) does not alter any of the inferences in table 2. This is not surprising given 

that the three measures of %DOD are highly correlated (Pearson and Spearman 

correlations exceed 0.96 for all pairwise comparisons). 

Using the SFL values for only one year at a time, instead of the median of all 

available SFL values between 1980 and 1983, does not change the basic results. 

We conducted this analysis for two years with the least number of missing SFL 

values: 1981 and 1982. 

e The regression results for the two %DOD variables are not altered materially 
when the ten-year median values of the financial control variables (all except 
TAXDUM) are replaced by the ten-year means. Also, when using one year's SFL 
values at a time, we repeated the analysis with the prior year's financial data 
(instead of the prior ten years' data), and the basic results were not affected. 

e Deleting the six firms not in the top 100 contractors list (since their %DOD 
values are likely to be more noisy than for the rest of the sample) did not change 
the basic results. 
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Intra-Firm Variation in Funding Variables 


To review the intra-firm predictions, the predictions of both the across-contract 
strategy and the plan-wise variant of the across-time strategy are that defense contrac- 
tors will sponsor more plans than other firms to (1) maintain separate plans for defense 
and non-defense business, and (2) disguise the systematic overfunding and withdrawal 
required by these strategies. With both these cases, defense contractors are also pre- 
dicted to select different funding levels and actuarial variables for defense and non- 
defense plans, which results in greater dispersion of funding variables across plans 
sponsored by each contractor. No specific intra-firm predictions are available for the 
firm-wise variant of the across-time strategy. 

Since the information in Form 5500 reports does not allow a separation of de- 
fense and non-defense plans, we are unable to contrast funding variables across the 
two types of plans. We are, however, able to compare the variation in funding variables 
across plans for each defense firm with that for each non-defense control firm. A 
defense firm that funds its defense plans differently from its non-defense plans should 
exhibit greater variation in funding variables than a control firm. We use the range of 
each funding variable, the difference between the highest and lowest value, as a 
measure of variation for each firm. Alternative measures of variation, such as the 
standard deviation, are inappropriate because of the many firms with relatively few 
plans with data available for the various funding variables. 

Since variation in funding variables is likely to be positively related to the number 
of plans sponsored by each firm, it is important to control for factors that cause firms to 
sponsor more plans when selecting non-defense firms. A major reason firms sponsor 
multiple plans is to offer different pension benefits to different employee groups. The 
plan-design literature (see, e.g., McGill 1984) suggests that factors such as the extent of 
unionization, the presence of different bargaining units, and the acquisition of other 
divisions and firms are possible reasons for separate plans for different groups. We use 
firm size to proxy for these effects and select for each of the 80 defense firms a control 
non-defense firm with the closest value for total assets in 1981. 

Since pension plans on the DOL database are not directly linked to the corporate 
entities on COMPUSTAT, moving from firm-level to plan-level analyses requires 
considerable effort to identify all plans on the DOL database sponsored by each 
corporate entity. Each corporation may have several subsidiaries and divisions, and 
each parent or subsidiary or division may sponsor several plans. The following steps 
were used to relate plans to consolidated entities. First, all subsidiaries and divisions 
were identified through the Standard & Poor's Register of Corporations, Directors and 
Executives. Second, all plans on the DOL database with assets exceeding $1 million and 
with actuarial and funding information in Schedule B of Form 5500 were identified 
to obtain a reasonably sized subset that could be scanned manually for plans sponsored 
by parents, subsidiaries, and divisions of sample firms. Finally, these plans’ Employer 
Identification Numbers (EIN) were noted and used to retrieve data for all pension plans 
on the DOL database with the same EIN. 

The three funding variables examined are: (1) the standardized funding level (SFL); 
(2) the discount rate used for funding purposes, FR; and (3) the conservatism of the 
actuarial method (AM). The two acturial assumptions, AM and FR, influence funding 
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patterns by influencing the actuarial liability. More conservative (lower) assumed 
values of FR increase the actuarial liability and require faster funding (resulting in 
higher plan assets and higher SFL) than less conservative assumptions. Unlike FR, 
however, only a categorical measure is available for AM: it is coded as zero for unit 
credit, one for entry age normal, and two for all other methods. More conservative 
actuarial methods, represented by higher coded values of AM, result in higher funding 
levels. 

Analysis of the actuarial variables, FR and AM, provides a different perspective 
than that obtained from the SFL comparisons. SFL could vary across plans sponsored 
by the same firm for a number of reasons (such as investment performance and unex- 
pected inflation), not all of which can be controlled by the sponsor. Both FR and AM, 
however, are selected by the sponsor. Thus, greater intra-firm variation in FR and AM 
for the defense sample is a less ambiguous indication of intra-firm variation in desired 
funding levels, compared to the intra-firm variation in observed funding levels (SFL). 

The results shown in the first panel of table 3 confirm that defense contractors 
sponsor more plans than firms in the contro] sample. The mean number of plans spon- 
sored by each firm in the defense contractor sample is 10.14, and the median is 6. Both 
values are more than twice the corresponding numbers for the contro] sample. Both the 
t-test (conventional ANOVA) and the rank-sum test (equivalent to a t-test based on 
ranks; see PROC NPAR1WAY, SAS [1990]) reject the null hypothesis that the distribu- 
tions of the number of plans per firm are similar for the two samples. There are, how- 
ever, other reasons why defense contractors might sponsor more plans; for example, 
they might sponsor separate plans for their defense business purely for bookkeeping 
convenience (to allow them to separate the two sets of pension costs easily). The 
remaining tests confirm that, in addition to sponsoring more plans, defense contractors 
exhibit more intra-firm heterogeneity in funding levels and actuarial variables. 

The results shown in the second panel of table 3 indicate that defense contractors 
exhibit more variation in funding levels (SFL) across plans sponsored by each firm. The 
mean (median) value of the difference between the highest and lowest SFL for each firm ` 
is 1.27 (1.15). Both values are significantly higher than the corresponding mean and 
median of the ranges for each firm in the control sample. To confirm that the plans 
examined (those with data on the DOL tape) were not an insignificant fraction of all 
plans sponsored by sample firms, we computed the ratio of the sum of plan assets (for - 
all plans on the DOL tape) to the total assets (from the SFAS No. 36 database). The mean 
(median) ratio of 0.90 (0.91) and 0.87 (0.89) for the defense and control samples suggests 
that very few of these firms' plans were excluded. 

In the third panel of table 3, we report results from an examination of intra-firm 
variation in the discount rate assumed for funding purposes (FR). The mean and 
median ranges of 1.11 and 0.50 percent for the defense sample are significantly higher 
than the corresponding values for the control sample. Although the differences do not 
seem substantial in absolute value, it should be noted that even small differences in FR 
have a large effect on funding. For example, a change of 1 percent in this rate can 
reduce funding for a typical plan by 25 percent (McGill 1984). The bottom panel in table 3 
provides results from an examination of intra-firm variation in the conservatism of the 
actuarial method used (AM). Again, the defense sample exhibits significantly more 
intra-firm variation than the control sample. Unlike the FR analysis, the mean and 
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Table 3 


Comparison of Intra-Firm (Across Plan) Variation in Funding Variables 
(For 80 Major Defense Contractors and Size-Matched Control Firms, 1981 Data) 


Control Sample p-value 
(Matched on Total for Test of 
Variable Analyzed Statistic Defense Sample Assets) Difference 
Number of plans sponsored Mean 10.14 4.02 (0.00) 
by each firm Median 6.00 2.00 : (0.00) 
{n=73) (n=61) 
Max. SFL-min. SFL Mean 1.27 0.64 (0.00) 
across plans sponsored by Median 1.15 0.43 (0.00) 
each firm (n=71) (n259) 
Max. FR-min. FR across Mean 1.11 0.48 (0.01) 
plans sponsored by each firm Median 0.50 0.00 (0.01) 
(n=73) (n=60) 
Max. AM-min. AM across Mean 1.11 0.49 (0.02) 
plans sponsored by each firm Median 1.00 0.00 (0.02) 
(n=73) (n=61) 


The variables are defined as follows (see app. B for additional details): 


SFL=standardized funding level, ratio of pension assets to accumulated pension obligation (standard- 
ized to PBGC discount rate to correct for cross-sectional differences in reported discount rates); 
FR=discount rate assumed for actuarial funding purposes; and 
AM=conservatism of actuarial method, coded 0 for unit credit, 1 for entry age normal, and 2 for all 
others. 


The p-values in the mean and median rows relate to one-tailed t-tests and rank-sum tests. 


median values of the AM range have no economic interpretation, as they are a function 
of the coding procedures used. Examination of comparisons based on two alternative 
coding procedures suggest that the observed differences are not driven by the trichoto- 
mous coding used here." Given the nonnormal distribution of the AM ranges, the 
results of the t-test should be interpreted with caution. 

While no single result reported in table 3 is conclusive by itself, the combined 
results create a portfolio effect that increases the likelihood that the observed patterns 
are caused by the hypothesized strategies. There are other explanations for why 
defense contractors might sponsor more plans, and perhaps the greater heterogeneity 
in funding levels is due entirely to there being more plans. However, the evidence on 
defense contractors selecting different actuarial methods and assuming different rates 
to discount future benefits for plans sponsored by the same firm point to a clear desire 
to fund these many different plans at different levels. 


* First, we classified all methods into two groups: benefit allocation methods (unit credit) and cost alloca- 
tion methods (all others). As an alternative classification, we separated the individual level premium method 
from the “all others" category in table 3 (code = 2) and classified it as being the most conservative (code=3) to 
get four groupings for AM. In both cases, the differences between the samples remain highly significant. 
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IH. Conclusions 


This article extends the literature on the determinants of pension funding by show- 
ing that funding levels are related to defense revenues. More important, this study 
offers three new findings on the incentives for firms operating under cost reimburse- 
ment. First, our analysis suggests that there is little incentive to overfund under cost 
reimbursement if the contractor does not also engage in other activities for which costs 
are not reimbursed. Whether these other activities are undertaken concurrently or at a 
different point in time has different implications for the appropriate strategy to be 
employed (across-contracts vs. across-time), but in either case the firm overfunds when 
costs are reimbursed and withdraws these excess pension assets when costs are not 
reimbursed. Second, defense contractors are overfunded, on average, relative to a 
standardized measure of the accumulated pension obligation and to a base liability that 
adjusts for general factors that influence pension funding. More important, the relation 
between overfunding and the proportion of revenues from defense contracts is 
represented by an inverted-U. At lower proportions of defense revenues, the two 
variables are positively related, but they are negatively related for higher proportions of 
defense revenues. Finally, defense contractors sponsor more plans and exhibit more 
intra-firm variation in funding levels, actuarial methods, and assumed discount rates, 
relative to a sample of control firms of similar size. 

Although our anlaysis suggested two possible strategies that defense contractors 
could follow, the empirical results are consistent with the across-contract strategy 
alone. This strategy requires defense contractors to maintan separate plans for their 
defense and non-defense activities, overfund their defense plans, and periodically 
transfer employees along with their pro rata share of pension assets and liabilities 
between the two types of plans. Although data limitations prevent us from examining 
whether separate plans are sponsored and whether the hypothesized transfers actually 
occur, two general conclusions are possible: (1) the unusual inter-firm results (across 
defense contractors) suggest that funding levels for defense contractors are influenced 
by the proportion of non-defense business, and (2) the evidence of greater dispersion in 
actuarial assumptions and methods across plans sponsored by defense firms, relative to 
control non-defense firms, suggests that defense contractors seek to fund their plans at 
very different levels. Despite the evidence on differences in funding behavior across 
defense contractors and between defense contractors and other firms, this study does 
not address the issue of whether these hypothesized strategies result in the contractors 
earning abnormal profits by overcharging the government. 


Appendix A 
Incentives to Overfund for Varying Levels of Cost Reimbursement 


We examine here the effects of defense contractors overfunding their defined benefit plan when costs are 
reimbursed. The contractor is reimbursed x dollars by the DOD for each additional dollar contributed to the 
pension fund. Since the contribution generates a tax deduction of one dollar, additional taxes paid equal 
(x—1)7, where 7 is the current marginal tax rate (at t=0) when the overfunding occurs. The net cash flow is 
then (x— 1)(1— 7), as illustrated in figure A1.'? 

Since the actual benefits paid are not affected by levels of overfunding, by assumption, the additional 
dollar of overfunding needs to be withdrawn (at t=n) along with any interest that accrues at the rate r. With- 
drawal of (14- r)^ from the pension fund, effected by making lower contributions that year, reduces the reim- 
bursement by sti r)". As illustrated in figure A2, the net cash flows at t=n are (x—1)(14-r)(1— 7). 


12 Federal income taxes paid or accrued are not reimbursed for defense contracts. Although properly allo- 
cated state and local income taxes are reimbursed like other costs, we ignore these effects here. A more general 
analysis that allows for reimbursement of taxes produces the same basic results. 
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Figure A1 


Pension Fund 





Pre-tax cash inflows: x 

Pre-tax cash outflows: 1 ` 
Taxes paid: (x— 1)7 

Net cash inflows: (x—1)(1—7) 








Pre-tax cash inflows: (1--r)" 

Pre-tax cash outflows: x(1-4-r)" 
Taxes saved: (x—1)(1-4-r)'7 

Net cash inflows: (x— 1)(1-- r)^(1—7) 


The main point is that the ratio of the net cash outflows at t=n to net cash inflows at t=0 is (1+-r)", when 
x and r remain constant over time. If x is greater than or equal to 1, no outside financing is necessary. The 
DOD lends the contractor x dollars and recovers x(1-4-r)" dollars n years later. Given that the contractor 
could always borrow at the after-tax rate of interest (given the tax deductibility of interest on debt), there are 
no apparent advantages to borrowing from the DOD at the pre-tax rate, r. Note that actual interest costs are 
not reimbursed for defense contractors, who thus have incentives to obtain capital at the lowest possible 
costs." If x is less than 1, the contractor needs to finance 1—x dollars and has available an amount of 
(1— x)(14-r)" dollars available to repay the principal and interest n years later. While this case is better than 
the previous one (where x is greater than or equal to 1), it is identical to the situation faced by firms without 
cost reimbursement (Tepper 1981). That is, cost reimbursement does not create unique incentives to over- 
fund. An extension of the analysis that allows for x and r to vary over time provides additional insights. The 
more the decline in x, the greater the benefits of overfunding. As described for the across-contract and 
across-time strategies, these benefits are maximized if x equals zero when the withdrawal occurs in year n. 
The effect of changing marginal tax rates is more complex: when x is less than 1, the benefits increase when 
marginal tax rates decrease; otherwise, the benefits increase as marginal tax rates increase. 


13 The cost of capital is, in general, not allowed for government contracts. The CASB does allow, however, 
an imputed interest cost for fixed assets and other facilities, including land (under CAS No. 414) and capitaliza- 
tion of interest for capital assets under construction (per CAS No. 417). In both cases, the costs allowed are 
based on rates published semiannually by the Secretary of the Treasury under PL 92-41, rather than the actual 
interest costs incurred by the contractor. 
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Appendix B 
Description of Variables Used 























Standardized Median ratio, over 1980-83, of plan assets (A)to | SFAS No. 36 tape and PBGC; 
funding level standardized accumulated obligation, which 
(SFL) equals reported total benefits (TB) times ratio of 


reported discount rate, R, to the PBGC rate, S. 









Membership in | Coded 1 for firms in the defense sample, and 0 for firms in the control sample. The 
defense/ control sample consists of firms that are not on the DOD lists, not defense firms (SIC 
control sample 3720, 3721, 3724, 3728, 3730, and 3760), and not utilities (SIC 4811, 4911, 4922, 4923, 
(DODDUMJ) 4924, 4931, 4932, and 4940). Each defense firm is matched with a control firm closest 
in size, measured as total assets in 1981. 































Tax status COMPUSTAT; #52 


measure 
(TAXDUM) 


Debt to assets 
(DIA) 


Profitability 
measure (PM) 


Measure of past marginal tax rates. Coded 0 for 
firms with low tax rates (indicated by at least 
two net operating loss carryforwards over 
1971-80), and 1 otherwise. 


Ratio of total debt to book value of assets , #9+#5+#75 


Ratio of operating income before depreciation, , #13 
interest, and taxes to book value of assets COMPUSTAT; # 
(median over 1971-80). 


Ratio of cash flows from operations to book | COMPUSTAT; 
value of assets (median over 1971-80). #110+A(#5)—A(#4—#1) 


#6 













Cash flows 
(CFL) 

















Working #110 
capital flows 


(WCF) 


Percentage of 
revenues from 
defense 

contracts 
{%DOD) 


Ratio of working capital flows from operations 
to book value of assets (median over 1971-80). 





COMPUSTAT; 



























DOD list of top 100 contractors 
for DR. 
COMPUSTAT; #12 for TR 


Ratio of the sum of defense contracts awarded 
(DR) over 1975-79 to the sum of total revenues 
( TR) over the same period. 
















Median ratio, over 1980-83, of vested benefits to 
total benefits (vested and non-vested). 


SFAS No. 36 tape; 


VR 
TB 


Plan maturity 
(PLNMATUR) 



























Median ratio, over 1980-83, of reported total 
pension benefits to total employees (in 
thousands of dollars per employee). 


SFAS No. 36 tape and 
COMPUSTAT; 


ELS 
#29 


Benefits per 
employee 
(BENEMPL) 























Discount rate 
for funding 
{FR) 


Schedule B, Form 5500 (from 
1981 DOL tape). 


Rate used for actuarial purposes when deter- 
mining contributions. 






















Coded 0 for the unit credit method, 1 for entry 
age normal, and 2 for all others. (Higher AM 
implies a more conservative method.) 


Schedule B, Form 5500 (from 
1981 DOL tape). 


Conservatism 
of actuarial 
method (AM) 


Note: Data item numbers are indicated for COMPUSTAT data. All dollar amounts are in millions of dollars, 
except where noted. 
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Constructing Incentive Schemes for 
Government Contracts: | 
An Application of Agency Theory 


Stefan Reichelstein. 
University of California, Berkeley 


SYNOPSIS AND INTRODUCTION: In recent years, the agency paradigm 
has become central to theoretical research in managerial accounting. Em- 
pirical research in the area of executive compensation has tested the . 
consistency of agency model predictions with observed compensation 
data.’ However, it seems difficult to trace specific instances where results 
and insights obtained from agency models have affected actual manage- 
ment practice.? This article describes one such instance in the context of 
government contracting, showing how agency theory was used to design 
incentive contracts. 

The research reported here was initiated by the German Department of 
Defense (GDOD). The Department commissioned a study to examine the 
applicability of a class of incentive schemes subsequently referred to as 
budgeted-based schemes.* To implement these schemes, the GDOD 
expressed interest in a constructive procedure that would derive suitable 
budget-based schemes for specific procurement projects. | describe such a 


! See, e.g., Lambert and Larcker (1987), Antle and Smith (1986) and Rosen (1990). Wolfson (1985) examines 
the extent to which sharing rules employed by oil and gas partnerships reflect agency problems. 

? Johnson and Kaplan (1987, 175) express particular pessimism about the practical relevance of agency 
theory. They state that, "because of mathematical difficulties and the consequent lack of realism of the models 
and their assumptions, the potential for agency theory research to inform or even understand managerial 
accounting practice will likely be realized, if at all, only many years in the future." . 

3 The budget-based schemes belong to the larger category of menus of linear contracts, studied extensively 
in the literature (see, e.g., Laffont and Tirole 1986; McAfee and McMillan 1987; Rogerson 1987; Melumad and 
Reichelstein 1989; Picard 1987; Baron and Besanko 1987, 1988). The models in those studies pertain to a variety 
of economic contexts, including procurement contracting, regulation, and performance evaluation of 
managers within firms. 
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procedure and discuss a number of institutional factors that affected the 
way the budget-based schemes were applied to two pilot projects in 
Germany. 

Traditionally, government contracts under sole-source conditions have 
been awarded either as fixed-price or cost-plus contracts. The use of fixed- 
price contracts has been confined to projects with relatively few techno- 
logical and economic uncertainties. With such uncertainties, fixed-price 
contracts are unattractive from a risk-sharing perspective. Yet, even with a 
risk-neutral contractor (because of size and diversification) governments 
are typically reluctant to sign fixed-price contracts when there are major in- 
formational asymmetries. If the government is relatively ignorant about 
inputs and resources required for the project, it will have difficulties disput- 
ing the firm's ex ante cost calculation. As a consequence, the firm earns an 
informational rent; that is, the firm will extract a higher price than it would 
have if the government had shared the firm's knowledge and expertise. 

Cost-plus contracts avoid the problem of overpayment, but, as has 
been well documented, the government subjects itself to the problem of 
cost padding. To limit the negative incentives of cost-plus contracts, it has 
become common practice in the United States to replace standard cost- 
plus contracts with cost-plus-fixed-fee contracts, so that the firm's profit 
allowance is fixed rather than being proportional to actual project costs.^ In 
recent years, there has been an increasing trend in the United States to 
provide positive incentives for cost control by using cost-plus-incentive-fee 
contracts.5 At the outset of a project, the parties negotiate a cost target, 
and the firm's profit increases proportionally with cost underruns relative to 
the cost target. Conversely, the incentive profit decreases at the same rate 
with cost overruns. In effect, the firm thus bears a share of actual project 
costs. A recent survey by the U.S. General Accounting Office (GAO 1987) 
shows that for the period 1978-84 firms' cost-share parameters typically 
varied between 15 and 25 percent, but were as high as 50 percent in 
unusual cases. 

A major concern voiced repeatedly in connection with cost-plus- 
incentive-fee contracts is that the government is unable to formulate 
realistic cost targets for many projects. If the target is set unrealistically 
low, the firm is likely to suffer a financial penalty. Conversely, an unrealis- 
tically high cost target leads to additional “undeserved” profits. For this ` 
reason, the GAO states that cost-plus-incentive-fee contracts are confined 
to procurement projects where “the government has a sound basis to esti- 
mate contract costs, but where uncertainties exist that make a fixed-price 
contract impractical" (GAO 1987, 1). The relatively low cost-share param- 


* However, according to former Undersecretary of Defense R. Fox, generous provisions for reimbursement 
of "unusual" expenses create conditions that closely resemble standard cost-plus arrangements (see Fox 1974). 
In Germany, cost-plus-proportional-fee contracts are currently used, though with increasing controversy. 

* McAfee and McMillan (1988) summarize the evolution of incentive schemes used by the U.S. Navy for 
shipbuilding contracts in the 1960s and 70s. In Germany, cost-plus-incentive-fee contracts have been used only 
for exceptional projects until recently. 
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eters currently used (15 to 25 percent) may reflect the government's desire 
to mitigate the effects of unrealistic cost targets. 

The budget-based schemes considered in this study can be viewed as 
a refinement of cost-plus-incentive-fee contracts. In addition to actual cost, 
the incentive fee now depends as well on a cost estimate that the firm 
submits, typically at the start of the project. In effect, the firm selects a 
budget (target cost), and the incentive profit is proportional to the budget 
variance. Previous modeling analysis has shown that the budget-based 
schemes create desirable reporting and performance incentives (see Kirby 
et al. 1991). The government receives information that is useful for its bud- 
get planning process, since the contracting firm is induced to submit an 
unbiased cost estimate. Specifically, the firm has an incentive to reveal 
truthfully its own assessment of expected project costs. To some extent, 
the budget-based schemes therefore avoid the issue faced by cost-plus- 
incentive-fee contracts described above. Instead of having the government 
formulate a realistic cost target, this task is now left to the better informed 
firm. 

From a cost-control perspective, the budget-based schemes have been 
shown to be optimal incentive mechanisms. By offering a menu of con- 
tracts, the government can tailor performance incentives to the firm's 
privately observed cost information.9 Specifically, the firm chooses a high 
target profit in return for a high cost-share parameter, provided its cost 
information is relatively favorable. A high cost-share parameter will induce 
the firm to conduct the project in a more efficient way. The resulting cost 
savings are effectively split since the firm receives a large incentive profit. 
As a consequence, both sides will be better off. 


Key Words: Government contracting, Incentives, Agency theory. 


HE following section of this article contains a summary of the relevant incentive 

literature. In particular, I review the reporting and performance incentives 

created by the budget-based incentive schemes. A procedure that enables the gov- 
ernment to constuct a suitable budget-based scheme for a given procurement project is 
described in section II. This procedure requires the government to assess a number of 
parameters reflecting the underlying agency problem and then carry out a sequence of 
computations to obtain the desired incentive contract. 

Section III reports on applications of the budget-based schemes in Germany. The 
discussion first focuses on a number of modifications and constraints that representa- 
tives of the GDOD formulated in order to make the schemes competible with current 
procurement policy. One budget-based scheme that is currently being used in a pilot 
project is described along with the criteria that led to its selection. Section IV concludes 
with a brief discussion of the potential use of budget-based schernes for regulating 
public utilities. 


© The advantage of a menu of contracts over a single incentive contract has been analyzed in the managerial 
accounting literature under the heading “value of communication" (see Baiman and Evans 1983; Melumad and 
Reichelstein 1989; Penno 1984). 


Reichelstein—Constructing Incentive Schemes 715 


I. Theory Background 


Suppose that a government wants to conduct a project for which there is only one 
viable supplier De, the government faces a sole-source contract). Frequently, both 
parties will be uncertain about the necessary cost for the project, yet the contracting 
firm has better cost information. In such cases, the government will typically use a cost- 
based contract. The project price then becomes the sum of actual costs incurred, as 
verified by the government’s auditors, plus a profit allowance for the contracting firm. 
Under a cost-plus-fixed-fee contract, the firm’s profit is a constant, yet it is a decreasing 
function of actual cost under a cost-plus-incentive-fee contract. With actual cost denoted 
by x, the price paid by the government can be expressed as: 


P=x+H[(x), 
with, 
) H(x)-a-4b«(T— x). (1) 


The contractor's profit, H(x), consists of a target profit a, plus a bonus (penalty) for 
cost underruns (overruns) relative to a prespecified cost target T. The parameter b 
(0<b<1) is usually referred to as the cost share parameter. A cost-plus-fixed-fee con- 
tract results if b=0. 

In the present study, attention is restricted to incentive-fee functions of the form: 


H(E,x)-a(E)-* b(E)* (Ex). [2) 


The contracting firm now determines the target cost through its estimate E. Devia- 
tions from this standard are rewarded or penalized at the rate b(E), which itself 
depends on the firm's cost estimate. Similarly, it will be necessary to vary the target 
profit, a(E), with the cost estimate in order to create appropriate reporting incentives. 
Effectively, the government offers a menu of contracts. By submitting its cost estimate 
the firm chooses one particular incentive fee function (linear in x) from the menu. Sub- 
sequently, the schemes in equation (2) will be referred to as budget-based schemes. 

From the government's perspective, a menu of contracts may be preferable to a 
single incentive contract for two reasons. First, a menu may conceivably entail better 
performance incentives, that is, more effective incentives for cost control. Second, a 
menu of contracts allows the government to elicit cost information from the better 
informed firm. Ignoring the issue of cost control, it can be shown that the budget-based 
schemes induce the firm to provide an unbiased estimate of expected project cost, pro- 
vided the functions a(*) and b(+) in equation (2) are suitably calibrated. Specifically, 
consider the following restrictions:? 


a(E) is a convex and decreasing function and (3) 

| b(E)= —a' (E). (4) 

Suppose the firm subjectively assesses thé expected project cost to be z.* If it reports 

E under a budget-based scheme, the expected profit becomes a(E)-- b(E)*(E—z). In 


? If a(*) is not differentiable at E, then a’(E) should be interpreted as a subgradient of a(*) at E. 
5 Formally, the firm's subjective beliefs regarding the uncertain cost x are represented by a probability 
distribution F(+) whose mean is z, i.e. 


z= EE 
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particular, the expected fee equals a(z) if the true expectation z is reported. Incentive 
compatibility requires that: - 


a(z)za(E)*b(E).(E—2) ' (5) 


for arbitrary values of z and E. After substituting equation (4) into equation (5), the self- 
selection condition becomes: 


a(z)=a(E)—a’(E)+(E—z)=0, (6) 


which will be satisfied provided that the function a(*) is convex. It can be shown fur- 
thermore (see Osband and Reichelstein 1985) that the budget-based schemes are essen- 
tially unique in eliciting the mean of the privately known distribution F(*). To induce 
the same cost report for all distributions F(«) with mean z, the profit function must be 
linear in the actual cost variable x.? 

Consider now the issue of performance incentives. There is a common perception 
that cost-based government contracts are subject to cost control problems. Firms may 
be tempted to pad project costs through expanded purchases of equipment, excessive 
testing and experimentation, or generous arrangements with their suppliers.'? 

It has been argued that the method for determining project costs can itself create 
undesired incentives. A major issue here is the application of overhead costs. Consider 
a situation where a govenment project and other commercial products share common 
production facilities. If overhead costs are allocated to the government project on the 
basis of direct labor hours, the firm may have an incentive to increase the number of 
direct labor hours for the government project, because direct labor costs are reim- 
bursed and every hour of additional labor shifts overhead costs from the commercial 
products to the government contract." Without countervailing incentive provisions, 
the firm will increase its profit by expanding the number of direct labor hours for the 
government project.” Rogerson (1992) develops a model that quantifies the distortions 
associated with overhead allocation rules commonly employed in defense contracting. 

To model the possibility of cost padding, suppose the firm finds initially that the 
minimal expected project cost is p. If the firm engages in the type of cost-increasing 
activities described above, it chooses a “slack” parameter «20, with a=0 representing 
maximum efficiency. Since o measures the dollar amount of slack, it is natural to sup- 


? Notethat the budget-based schemes differ from the schemes examined by Weitzman (1976) in connection 

with a Soviet incentive system (Kaplan and Atkinson 1989 refer to them as "'truth-inducing" schemes). Because 
the schemes discussed there consist of a menu of piecewise linear contracts, the informed agent (contracting 
firm) can be induced to report a given quantile of the distribution F(«) (e.g., the median). However, in general, 
such schemes cannot elicit the mean. 
. V Representatives of the German DOD mentioned the following specific cost padding problem. Suppose a 
contracting firm finds that it has hired too many workers. The firm can reduce its work force but then it will 
incur certain layoff costs, such as severance pay and social security payments. Alternatively, the firm can 
assign more workers than are actually needed to a government contract. Effectively, the firm pads the number 
of labor hours for the project, and is better off as long as project costs are fully reimbursed. 

!! This argument presumes that actual overhead costs do not increase “too fast" as direct labor hours 
increase. 

12 The same argument applies if the government adopts a normal costing formet, i.e., direct costs are reim- 
bursed at actual levels, while overhead costs are applied in proportion to some allocation base such as direct 
labor hours. If actual overhead costs increase at a rate less than the overhead application rate, the firm will be 
able to cover a larger share of its actual overhead cost by expanding the direct cost factors beyond the necessary 
level. 
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pose that the expected project cost increases to z-g--o. Actual cost, x, remains a 
random variable whose mean becomes z-g4--o. The firm's pecuniary benefit from 
incorporating slack is denoted by B(«), which represents the dollar value associated 
with slack level o. 

In designing an incentive contract, the government faces the following trade-off. 
Because the firm has better cost information (the parameter y), stronger incentives for 
cost control can be obtained only at the expense of higher profit. As mentioned earlier, 
fixed-price contracts would induce perfect incentives to control project costs, yet the 
government is likely to overpay because the fixed price would be calculated so that the - 
firm earns a minimum acceptable level of profit, even in case of high project costs. To 
balance the trade-off between stronger efficiency incentives and higher firm profits, it 
will be optimal in general to adopt an incentive scheme that results in a limited amount 
of slack. 

Given any incentive contract, let o (y) denote the choice of slack that maximizes the 
firm's expected profit when its cost environment is p. From the government's perspec- 
tive, the optimal slack policy a{) is determined by the benefit function B(*) as well as 
by prior beliefs regarding the firm's cost environment y. Those beliefs are represented 
by a probability distribution function N(x) with support In, p] and density function 
n(u). A common assumption in models like the present one is that the “inverse hazard 
rate”: 

Mais 
n(x) 


be monotone increasing.’ The following result is taken from Kirby et al. (1991). 


Lemma 1: If h(y) is increasing in y and the benefit function B(+) is concave with 
non-negative third derivative, then a budget-based scheme of the form shown in 
equations (2) through (4) is an optimal incentive contract. ` 


The conditions of the lemma imply that an optimal incentive scheme induces a 
separation of types. Unlike low cost types (low 4), high cost types pad project costs to a 
larger extent (i.e., the function o [z] is increasing in p). The budget-based schemes in 
equations (2) through (4) induce exactly that separation since higher cost estimates 
imply lower cost-share parameters, which in turn means a lesser incentive to reduce 
slack. Given a budget-based scheme, the firm's expected payoff De, profit plus benefit 
derived from slack), becomes: 


a(E)-- b(E)* [E— (p. - o)] - B(o)). (7) 


The contracting firm seeks to maximize this expression with respect to a and E. 
Provided the budget-based scheme satisfies conditions (3) and (4) above, the firm will 
always report E—4--«, regardless of the value of a to be chosen. Hence, whatever 
amount of slack, o, the firm chooses, it will provide an unbiased estimate of expected 
project costs. As a consequence, maximization of equation (7) reduces to maximizing 


13 This condition is satisfied by many of the commonly considered probability distributions (see, eg, 
Laffont and Tirole 1991 and the references contained therein). 

1^ This result has been established by Laffont and Tirole (1986), McAfee and McMillan (1987), and Rogerson 
(1987). 
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a(u-- o) - B(a), with regard to œ. For the contracting firm to choose slack a(x) when the 
cost environment is p, it is necessary that: 


a'[p-t o(n)] - B'Do(i)] 0, (8) 
provided o(4)- 0. Because of equation (4), equation (8) can be rewritten as: 
b[u o (a)]— B'[o(u)]. (9) 


Equation (9) will be used to determine the cost-share parameters in the next 
section. However, for this equation to become operational, the government first needs 
to identify the desired slack policy a(,). 

Lemma 1 confirms the intuition that it is preferable for the government to let the 
better-informed firm determine the cost-share parameter. With a traditional cost-plus- 
incentive-fee contract, the firm will choose the same amount of slack in all cost envi- 
ronments so that the marginal value of slack equals the cost-share parameter of the 
incentive contract. Under a budget-based scheme, the government can additionally 
offer incentive contracts with higher cost-share parameters. The firm will select a 
“steeper” contract if it has favorable cost information. In those cases the firm will earn 
a higher profit, but since the project is conducted more efficiently, both sides can be 
made better off. 


II. Constructing Budget-Based Schemes 


From a practitioner's perspective, implementation of a cost-plus-incentive-fee con- 
tract requires the choice of three numbers: a cost-share parameter, a target cost level, 
and a target profit level.'5 In contrast, the budget-based schemes, which effectively 
consist of a menu of cost-plus-incentive-fee contracts, require an entire schedule of 
these parameters. This leaves the government with the task of selecting budget-based 
schemes for alternative procurement projects. Preferably, the selection procedure 
should not require detailed understanding of the underlying incentive theory. 

To state a specific budget-based contract, the government may use the general for- 
mula in equation (2) in conjunction with formulas for the functions a(«) and b(+). A 
simpler alternative may be to express the contract by tabulating the incentive profit that 
the firm will receive for alternative levels of estimated and actual costs.!5 

The following steps provide a procedure for constructing a suitable budget-based 
incentive scheme. The government first assesses a number of basic parameters that 
reflect its beliefs regarding minimum cost and cost-padding opportunities. On the basis 
of these parameters, the government carries out a sequence of computations whose 
final output is the desired matrix of incentive profits. This matrix can be supplemented 
with a set of interpolation rules that compute the incentive profit for values of esti- 
mated and actual cost not contained in the matrix. 


'5 GAO (1987) describes how the government determines these parameters. 

16 This approach has been implemented by IBM in the context of salesforce compensation. According to 
Gonik (1978), IBM offered a menu of compensation plans via a matrix, whose entries show a manager's sales 
commission for alternative combinations of forecasted and actual sales. Also, Gates (1988) describes a contract- 
ing situation where an "agent" was offered a menu consisting of two alternative incentive schemes. 
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Step 1: Assessing Basic Parameters 


First, the government has to assess the interval [p,p]; that is, the range of possible 
cost expectations that the firm might hold if it conducted the project with maximum 
efficiency. For most projects, the government will formulate a reservation or ceiling 
value representing the highest cost estimate (unbiased) for which it would be willing to 
undertake the project. When this ceiling value is denoted by E, the range of admissible 
cost estimates becomes the interval In, E]. In the subsequent analysis, E is considered 
an exogenously given parameter." 

To construct the matrix of incentive profits, it will be useful to divide the interval 
{u, E] into k subintervals. The interpretation is that the firm can choose one of the (k+ 1) 
estimates E;, where E;< E; for 1<i<k. It will be convenient to lety — E, and E=E,. An 
obvious trade-off is associated with the number k. The larger the value of k, the closer 
the discrete incentive scheme will approximate the optimal continuum solution.: On 
the other hand, too large a value of k would make the resulting matrix of incentive prof- 
its impractical. Representatives of the GDOD felt that k should be between five and ten 
(in the application described in section III, k is equal to 7). 


Step 2: Determining the Cost-Share Parameters b(E) 


As argued in the previous section, the optimal cost-share parameters are given, in 
principle, by equation (9) with the optimal slack policy o(u) determined by the two 
characteristics of the underlying agency problem: the government's prior distribution 
N(4) and the benefit function B(a).'? To characterize the optimal function b(*), spe- 
cific functional forms for N(u) and B(a) are considered. The resulting characteriza- 
tions are useful only to the extent that the functional forms provide a “reasonable” 
approximation of the actual functions Ni) and B(a) as assessed by the government. 

In considering the range of desired cost-share parameters, it is possible to provide 
upper and lower bounds for the cost-share parameters in terms of the firm's benefit 
function, B(o). Recall from section I that B{+) is assumed to be concave with 
0<B’(a)<1. Denote v, 2 B'(0). A special case of interest occurs if the function B(«) is 
such that from a certain point on the marginal value of slack remains constant (e.g., the 
firm receives the equivalent of 20 cents for every additional dollar of slack). Formally: 


B'(ao)ev,  foroza*. (10) 
Observation 1: If equation (10) holds, the optimal cost-share parameters satisfy: 
v;sb(E)xzv;. (11) 


" The ceiling E can be derived as follows. Suppose the government attaches a gross benefit of R dollars to: 
the project. For R sufficiently large, the project will be conducted for any cost environment np. Furthermore, the 
lemma in section I states that a budget-based scheme is optimal. It can be shown that, as R decreases, a 
“truncated” budget-based scheme is optimal, such that the government conducts the project only if EE, 
where E is a decreasing function of R. 

18 In the context of a monopolist offering a menu of services, Wilson (1988) examines the loss associated 
with offering just k different services rather than a continuum. Wilson shows that the relative loss associated 
with a finite menu goes rapidly to zero as k get large. Specifically, the difference between the continuum and the 
finite solution converges to zero at a rate of at least 1/k?. 

1 The exact formula for the optimal a(u) in terms of N{z) and B(a) is given by equation (1A) in the 
appendix. 
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As shown in the appendix, the upper bound e, is indeed the optimal sharing param- 
eter corresponding to the lowest estimate. As a consequence, the firm will conduct the 
project with maximum efficiency De, «—0). Note that if v,—1, the incentive contract 
assigns a fixed-price contract to the lowest cost estimate. The result b(E)z v; reflects 
that the government wants to contain the amount of slack at og 29 

As argued above, incentive compatibility requires the function bt, to be monotone 
decreasing. Characterizing the curvature of b(*) turns out to be difficult in general, but 
a tractable special case results when the benefit function Bt, is of the following linear- 
quadratic form: 


S 
Sita ea? if a o* and 
B(a)= (12) 
S 
(51 —52*0*) «a Ss eat? = ifa>a*. 


The three parameters (51,52,0*) are to be selected so that s, —s;*o* is positive, 
which ensures that B(+) is increasing and concave. Note that, by definition, s, 
—S2°a* —v;. As shown in the appendix, the desired slack policy o (4) will be increasing 
at the same rate as the inverse hazard rate, h(1), if the benefit function is of the linear- 
quadratic form in equation (12). Hence, a() will be convex (concave) whenever bin) 
is convex (concave). 

To tie this characterization to the curvature of b(¢), note that the right-hand side of 
equation (9) is linearly decreasing in o for linear-quadratic benefit functions. Thus, one 
would expect b(«) to be decreasing at a decreasing rate De, b(«) to be convex) when- 
ever a (4) increases at a decreasing rate. To state the formal result, it is useful to intro- 
duce the following terminology: the relevant domain of the function b (e) is the interval 
(Ex,E*), where Ex is defined to be the largest value of E such that b(E)=v, for all 
E<Ex, and E* is the smallest value of E such that b(E)-v; for Ez E*. Hence the rele- 
vant domain is the range of cost estimates where the function b(+) assumes values 
intermediate between v; and v; (of course, it is possible that Ex=p, and E*—E). 


Observation 2: If equations (10) and (12) hold, the function of optimal cost-share 
parameters is convex (concave) on the relevant domain, whenever the function 
h(a) is concave (convex).?! 


An immediate consequence of this result is that when the government's prior distri- 
bution is uniform, the cost-share parameters decrease linearly on the relevant domain. 
The appendix contains a proof of Observation 2 and an explicit computation of the 
optimal sharing parameters for the following family of probability densities: 

e(íu-— HIE Vue 
nde |" dE cdm (13) 
ce(i~p) = ifuzm. 


2 An implicit assumption of the underlying agency model is that the presence of the government's auditors 
does not create “effective” upper bounds on the amount of slack that the firm could choose. 
: ^! Tt is sufficient that h(x) be concave (ren for those » corresponding to the relevant domain, i.e., on the 
interval [E«, 4*], where oz +a*=E*, 
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Figure 1 
Illustration of the Density Given by Equation (13) 
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Here, rz 0 is a parameter to be chosen, m is the midpoint between y and p, i.e., 
1, - 
m=— (a+), 
24 H 


and c is a constant ensuring that n(*) is a density.? If r=0, the distribution is uniform; 
for r>0, the distribution is single peaked and symmetric around the mean m. The 
parameter value r indicates the variance of the random variable p. The higher the value 
of r, the lower the variance since more probability weight is centered around the mean 
m. Figure 1 illustrates the shape of this distribution for four alternative values of r 
ranging between zero and 1.5. 

For the family of probability distributions in equation (13), it turns out that the 
inverse hazard rate, h(a) is linear on the interval In. m] and strictly convex thereafter. 
In light of Observation 2, the function b(«) is therefore concave on the relevant domain. 
The explicit formula for b({+) in terms of the six parameter values (E,E,s,,82,0*,r) is 
given in the appendix. 

In summary, the above analysis provides a partial characterization of the desired 
function b(+) with regard to its range and curvature. An explicit computation of the 
optimal cost-share parameters is possible for the specific functional forms given in 


22 It is readily verified that N(x)-—1 if, 
T1 
2 


c= 





Ia af, 
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equations (12) and (13). It should be noted, though, that these functional forms may not 
provide a “sufficiently good" approximation of the functions Ni, and B(+) as assessed 
.by the government for a particular procurement project. For example, the gov- 
ernment’s prior distribution may not be symmetric around the mean, and therefore the 
functional form in equation (13) may not provide an appropriate representation. In 
those cases, a contract designer may seek to access the underlying agency model di- 
rectly. For given functions N(«) and B(«), the optimal slack policy a(n) an be derived 
according to equation (1A) in the appendix. Thereafter, the optimal cost-share param- 
eters b(E) can, in principle, be determined according to equation (9). Most likely, these 
solutions would be obtained in practice through numerical analysis. 

To derive the matrix of incentive profits, it is, of course, sufficient to select only the 
k+1 cost-share parameters b(E,), 0s ixk. It will be convenient in the subsequent steps 
to proceed as if the desired function b(*) is linear on each interval (E, E m). One then 
obtains a piecewise linear approximation of the “optimal” b(«). The loss associated 
with this approximation diminishes as k gets larger. 


Step 3: Computing the Target Profits a(E) 


The discussion in section I shows that, up to a constant of integration the target 
profits a(E) of any incentive compatible budget-based scheme are uniquely determined 
by the cost-share parameters b(E). Hence, the only discretion left to the contract 
designer is a boundary value, denoted by c, that gives the target profit for the highest 
cost estimate E,=E. Thus, 


a(E)-c. (14) 


If the threshold value is not to distort the reporting incentives, the constant c must 
satisfy the requirement that the firm is indifferent between accepting and rejecting the 
contract when its estimate of expected project cost equals E. As will become clear in 
the next section, however, the choice of c is likely to be affected by other constreints in 
practice. 


Observation 3: Given a function of cost-share parameters b(*) which is linear on 
each interval (E, E+) the target profits can be computed recursively by equa- 
tion (14) and: 


(5) a(Eus) 7 [b(E,)  b(Ess)]e (Es EJ for 1sisk—1. (15) 


To verify equation (15), recall that equation (4) implies: 


a(E,)=a(Ew)+ | bona, (16) 
E 


for arbitrary values of E, and E;n. Since the cost-share parameter function bt, (is linear 
on each segment (E, EL an immediate geometric argument shows that the integral of 
b(*) between E; and En is given by 

1 

2 bU) + bU] En —E,). 


Hence, equation (15) holds. 
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To complete the construction of the matrix of incentive profits, one needs to choose 
p different actual cost figures {x,,...,x,}. Since the firm has an incentive to provide an 
unbiased report of the expected cost in the first stage, it seems natural to choose the 
values x, from the range of possible cost estimates, that is, the interval fe, E]. Given 
values for b(E,) and a(E,), the matrix of incentive profits can thereafter be calculated 
according to equation (2) for all ke p pairs of estimated and actual cost. 


Step 4: Interpolation Rules 


Representatives of the GDOD suggested that the matrix of incentive profits be 
appended by interpolation rules that determine the incentive profit for combinations of 
x and E not contained in the matrix. With regard to actual cost x, the interpolation rules 
are obvious since the budget-based schemes are linear in actual cost. Therefore, if 
xz*x,*(1—8)*x,4, the incentive profit would be interpolated linearly: 


H(E,x)-8* H(E, x) (1—8)* H(E, Xn). (17) 


Similarly, the incentive profit would be extrapolated linearly for actual cost levels x 
outside the interval [x;,x, ]. 

With regard to the estimates E, the interpolation rules have to create a new row in 
the matrix for any estimate E with E,<E<E,,,. This requires calculation of a(E) and 
b(E) in terms of the neighboring values, E, and E... Since the function bt, is taken to 
be linear on the interval [E,,E,1], the natural interpolation rule is: 


b(E;)—-b(E;4) 


(E)=b(Em) ELE, 


(Em—E), (18) 
and 
El stëcht 7 [b(E) Më * (Ej 4 — E). (19) 


These equations can be combined with the basic formula in equation (2) to generate 
the new row corresponding to any estimate E with E,<E<E,. Note that if the func- 
tional b() is linear on each interval (E,, E), then the expressions in equations (18) 
and (19) generate the values that would have resulted had the estimate E been one of 
the points of the partition. Thus, if the matrix of incentive profits is supplemented by 
the interpolation rules in equations (17) through (19), it will lead to the same behavior 
and performance as a continuum scheme whose function b(*) is piecewise linear. 


III. Application of the Budget-Based Schemes in Germany 


Profit Policy 


When the budget-based schemes were presented to representatives of the GDOD, 
the first concern was to ensure that these schemes were compatible with existing pro- 
curement rules. The German procurement laws set a framework for the calculation of 
contractors’ profits under cost-based contracts.? The contractor’s base profit is 
typically proportional to the value of the project as measured by actual costs verified ex 


*3 The general rules are stated in the so-called “Leitsatze zur Preisverodnung," abbreviated as LSP. 
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post by government auditors.” The markup factor currently amounts to about 5 
percent, though this varies slightly by the extent to which project components are 
supplied by subcontractors.?5 

In addition to base profit, contractors may be paid an incentive or performance 
profit. Although there is no general formula for the calculation of such profits, the law 
stipulates that incentive profits may be granted only to reward “exceptional contractor 
effort with regard to technical, organizational or economic performance.'?* The ques- 
tion then becomes whether the incentive profits arising from the use of a budget-based 
scheme in fact reward exceptional contractor effort. For instance, if the firm submits a 
relatively low estimate E and actually achieves that standard Ge, x=E), it will be 
entitled to an incentive profit of a(E), even though, relative to the self-selected standard 
E, there was no “exceptional contractor effort.” It was agreed that the budget-based 
schemes are nonetheless compatible with the German procurement laws. By submit- 
ting a low estimate, the firm subjects itself to a larger risk of negative incentive profits 
and this exposure warrants a premium, even if the firm merely achieves its self-selected 
standard. 2 To embed the budget-based incentive schemes into the current procurement: 
framework, it was suggested that the incentive profit be viewed as a payment over and 
above the firm's base profit. Accordingly, the price paid by the government can be 
expressed as: 


Price= Actual Cost + Base Profit -- Incentive Profit. (20) 


Representatives of the GDOD felt that the expected incentive profit should be posi- 
tive so long as expected cost is below the threshold E. The budget-based schemes will 
satisfy this requirement provided that a(E)=0 (and hence a[E]>0 for E«E).* One 
consequence of this specification is that the firm will never be worse off in terms of 
expected profit than under a cost-plus-fixed-fee contract (or proportional-fee contact). It 
was emphasized that this “individual rationality” property is essential for widespread 
implementation of the budget-based schemes. Because of political pressure the DOD 
would find it difficult to implement the schemes if defense contractors perceived them 
as an attempt to “squeeze” contractor profits. In contrast, the budget-based schemes 
become more palatable if introduced as a mechanism for improving efficiency and 
making both sides better off in the process. 

Many cost-based government contracts are subject to price ceilings.? With a cost- 
plus-fixed-fee contract, the imposition of a price ceiling is effectively the only 
instrument the government has to contain cost overruns. Though the above model 


2 As mentioned in the introduction, such cost-plus-proportional-fee contracts are not admissible in the 
United States. Currently, there are various efforts under way to change the formula for the calculation of base 
profits in Germany. 

5 As discussed by Osband (1988) and Rogerson (1988) the calculation of base profit in the United States is 
concerned with two major considerations: that the contracting firm earn an "adequate" return on capital and, 
in addition, be reimbursed for certain unrecognized costs, e.g., interest expenses. 

?5 See LSP, No. 50-52. The law does not stipulate, though, that incentive profits have to be positive. 

27 The suggestion to interpret a(E) as a reward for the firm's willingness to reveal its favorable cost informa- 
tion was rejected by one procurement officer with the argument: “By law, they are required to provide us that 
information anyhow, so we can't pay a premium for that!" 

28 The boundary condition a(E)-0 may bias the firm's cost estimate if E» E. For firms to report truthfully 
expected cost in excess of E, it may be necessary to set a(E) «0. 

?? Cost-plus-incentive-fee contracts that are subject to a price ceiling are usually referred to as fixed-price- 
Incentive contracts (see GAO 1987). 
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analysis suggests that there is no need for such ceilings given proper incentive 
provisions, representatives of the GDOD decided to maintain price ceilings in 
conjunction with the budget-based schemes. To ensure that the resulting project price 
never exceeds the price ceiling, say P, actual cost can be reimbursed only up to some 
cost ceiling K. If the firm issues the highest possible estimate E=E, the value of K is 
obtained by solving the linear equation: 


P=K+BP(K)+a(E)+b(E)+*(E—K), (21) 


where BP(x) denotes the firm's base profit (as mentioned above, the current rule in 
Germany is roughly BP(x) 0.05 « x). For simplicity, it was decided further to set K : E. 
Since a(E)-—0, equation (21) then reduces to P=K+BP(K). For cost estimates below E, 
it would be possible to increase the value of the cost ceiling without violating the overall 
price ceiling.” In the application described below, however, the government opted for 
one cost ceiling only. 

The introduction of cost ceilings may distort the incentives created by the budget- 
based schemes. Since the contracting firm bears 100 percent of all costs in excess of the 
ceiling K, the compensation scheme is piecewise linear with a kink at K. Recall that, for 
the model described in section I, the firm has partial control over the expected project 
cost z=p+a(), yet actual cost x is a random variable with some probability distribu- 
tion F(x|z). For concreteness, suppose that x=z+ e, where e denotes a random variable 
with mean zero and support Le, sl, If z4- e» K, and therefore actual cost x exceeds the 
ceiling K with positive probability, the firm's incentives will be affected in two ways. 
First, there will be a stronger incentive to reduce the amount of slack a(n). However, 
strengthening the firm's performance incentives will not be in the government's inter- 
est if the original budget-based scheme already provided optimal performance incen- 
tives. 

Second, the presence of a cost ceiling affects the firm's reporting incentives. It is no 
longer in the firm's interest to provide an unbiased cost estimate De, to report E=z). 
Instead, the firm will be better off by underestimating the expected cost (i.e., by report- 
ing E «z). To see this, note that without cost ceilings the firm would not want to issue 
an unrealistically low cost estimate because cost overruns would be penalized at a 
higher rete. In the presence of cost ceilings, however, cost overruns in excess of K are 
penalized at the same rate (100 percent) irrespective of the cost estimate. Therefore, the 
firm will have an incentive to bias its cost estimate downward. The resulting distortions 
tend to be smaller as the noise term e centers more of its probability weight around the 
mean zero. In general, though, there is no evidence that the budget-based schemes will 
remain optimal incentive mechanisms in the presence of price and cost ceilings. 


Implementation for Pilot Projects 


First applications of the budget-based schemes were undertaken in the fall of 1989 
and spring of 1990 in the context of two development contracts (with two separate sup- 
pliers). Procurement officers of the GDOD indicated that the use of a budget-based 
scheme was decided fairly late during the contract negotiations in both cases. Orig- 


2 Let K*(E) denote the cost ceiling corresponding to the estimate E. The value of K*(E) solves the linear 
equation: P-K*(E)--BP[K*(E)]--a(E)-- b(E)- [E-K*(E)]. Since bt, +) is decreasing and a'(E) —b(E), it 
follows directly that K*(E) is decreasing in E. Furthermore, K*(E)=E, 
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: Table 1 
Matrix of Incentive Profits for One GDOD Project 


Actual Cost Cost- 
(as a percentage of project cost ceiling) Share 
Parameter 

70 75 80 85 90 95 100 (96) 
70 10.6 8.0 5.6 3.1 0.6 -19 —4.4 50 
Estimated 75 10.3 8.1 5.8 3.6 1.3 -0.9 —3.2 48 
Cost 80 10.0 7.9 5.9 3.9 1.9 —-0.2  —23 42 
(as a percentage 85 9.6 7.8 5.8 4.1 2.3 Q4 -15 37 
of project cost 90 9.0 7.3 5.7 4.0 2.5 08  -—08 32 
ceiling) 95 8.1 6.7 5.3 3.9 2.4 11  -03 26 
100 44 3.6 2.9 2.2 1.4 0.8 0.0 15 





inally, the government intended to conduct both projects as cost-plus-proportional-fee 
contracts (with a markup of approximately 5 percent) subject to a price ceiling. In fact, 
the government negotiatiors presented the particular budget-based schemes only after 
the price ceilings had been negotiated. Table 1 shows the matrix of incentive profits for 
one of the projects. 

Table 1 shows that if the contracting firm were to issue the estimate E=K, its 
incentive profit would be zero if actual costs were to be greater than or equal to K. For 
actual cost x less than K the firm would receive 15 percent of the budget variance 
(K—x) as its incentive profit. By providing the estimate E=K, the contracting firm 
would always be better off than under the original cost-plus-proportional-fee contract. 
It would receive at least as high profits irrespective of actual cost. 

The contract designers apparently felt that in the best of circumstances the 
contracting firm might issue a cost estimate of 70 percent of K. In accordance with the 
prescriptions in sections I and II, the cost-share parameters decrease monotonically 
over the interval (70, 100), and range from 0.5 to 0.15. The corresponding target profits 
a(E,) are the diagonal entries in the matrix. It can be verified that these numbers satisfy 
the recursive equations in (15) (Ob. 3), with the boundary condition given by a(100)=0 
(the matrix contains rounding errors due to the fact that the numbers have been 
computed only to the first decimal point). Under this scheme, the firm's total profit will 
always be positive. Even when the incentive profit results in a large penalty (E=70 
percent of K and x=Ky), the firm still earns a profit of (0.05 —0.044)K z:0.006K. 

The procurement officers who designed the budget-based scheme in table 1 did not 
reveal how the cost-share parameters b(E) were actually determined. In particular, it 
was not made public to what extent the designers of the scheme formally assessed a 
prior distribution N(») and a benefit function B(a). It should be noted, though, that the 
cost-share parameters chosen are consistent with the model and the constructive proce- 
dure described above. In particular, one can construct functions B(o) and N(u) such 
that the resulting optimal cost-share parameters coincide with the ones in table 1. 

In response to the budget-based scheme shown in table 1, the contracting firm sub- 
mitted a cost estimate of 85 (i.e., E— 8596 • K). As a consequence, it selected a cost-share 
parameter of b 20.37, and the following total profit equation: 


Profit (x)=0.05 «x +0.041 e K+0.37(0.85 «K —x) (22) 
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for x x K. In case x>K, the firm's profit is “frozen” at K; that is, it is given by equation 
(22) evaluated at x 2 K. The actual cost figure will be known sometime in 1992 or 1993 
upon completion of the project.?! It would then be interesting to find out in some detail 
how this incentive scheme affected the conduct of the project. 

In general, one may ask whether the government should be confident ex ante that 
the above incentive scheme will perform better than the previous cost-plus propor- 
tional-fee contract. Leaving aside the theoretical predictions developed in section I, one 
could argue that even without the above incentive provision, the firm's cost might 
remain below the ceiling K. If so, the budget-based scheme would result only in 
additional profits for the firm. However, such an argument would overlook the empiri- 
cal finding that in the past the actual price paid by the German government was within 
5 percent of the price ceiling for more than 90 percent of all cost-plus-proportional-fee 
contracts. 


IV. Concluding Remarks 


Although this article has focused on procurement contracting, there are some indi- 
cations that budget-based schemes might also be useful in the context of public utility 
regulation. As in procurement contracting, a major issue in utility regulation is that 
the firm has better information regarding production costs and that many of its actions 
are unobservable and subject to moral hazard. The predominant method for regulating 
public utilities in the United States (and many other countries) is rate-of-return 
regulation. As observed by numerous practitioners and academic researchers, a major 
drawback of rate-of-return regulation is that the utility has little incentive to reduce or 
contain its operating costs. It is therefore not surprising that regulators have experi- 
mented with profit-sharing arrangements similar in spirit to the cost-plus-incentive-fee 
contracts discussed in section I. Brown et al. (1989) discuss the types of incentive plans 
that have been adopted by state regulators.*? 

In testimony before the Federal Energy Regulatory Commission, Brown (1990) 
advocates the use of a budget-based scheme for adjusting the rate base of a power plant 
in Michigan.” The perceived benefits of such an incentive scheme include unbiased 
estimation of future capital spending by the utility as well as more reliable estimates of 
the resulting electricity prices. Perhaps more important, the utility would have an 
incentive to reduce its capital spending, depending on the magnitude of the cost-share 
parameter chosen. Of course, this incentive would even be stronger under a price cap 
arrangement, yet, as discussed before, fixed-price contracts are likely to result in larger 
informational rents that would have to be paid for by consumers. 


?! Actual results for the other pilot project will probably also be known sometime in 1992 or 1993. 

32 A prominent example of profit sharing is the so-called “sliding scale" of rates adopted for the Potomac 
Electric Power Company. Bussing (1936) reports that in 1925 the Public Utilities Commission of the District of 
Columbia granted the utility a basic 7.5 percent rate of return on its rate base. If in any particular year actual 
profit exceeded the target 7.5 percent return, half of the excess profit was to be absorbed the next year. 
Accordingly, if all other variables remained constant, the utility's output prices were to be lowered the next 
year, so that operating profit would be reduced by half of the previous year's excess profit. 

3 The rate base comprises those long-term assets on which the firm is allowed to earn its rate of return. 
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Appendix 


It is shown in Kirby et al. (1991) that the optimal o(4) is given by pointwise minimization of the govern- 
ment's expected total cost (project cost plus profit paid to the firm): 
N 
(u+a)—Bla)+ P B'(o), | (14) 


where az 0. Under the assumptions of the lemma, the resulting function a(n) will be (weakly) increasing. 
To verify Observation 1, we note that if: 

Nei 

n(u) 

then equation (1A) is minimized at a=0 for p=z,. This, in turn, implies b(u)- DER B’(0).* If, 


=0, 


then o(x)z0, which implies that b(E)=B’(0). To see that b(E)zv; (where v; —B[a*]), let az be the lowest 
value of » such that o(u)-—0*.?5 Since B'(a)-v; for az or, the expression in equation (1A) is minimized by 
a(4)-* for all uz&*. Hence b(E)=vz for all E=p*+a*. 

To prove Observation 2, we substitute the linear-quadratic function B(a) (as given in eq. [12]) into 
equation (1A) and solve for ont 


0 for up», 
alles SCH zs be Spy", and (2A) 
S2 nía) 
a* for p* <p. 


The values u«and nr are determined by the equations: 


-— pe * R 
3 s s D gng 555 E 
$82 niga) Sa n(a*) 
Recalling equation (9), we obtain: 
b[n-- o (a)] 9 5:—52 * o (4), (3A) 
if usa*, and b(u+o*)=s,—s,°a* for p>p*. It will be convenient to rewrite equation (3A) as: 
b(z)-5.—s:*[z-Y(z]], (4A) 


where o" -a*zzzp«- o(n«), and y(z) is the inverse of the map $(u) defined by $(4)=p+a(x). Differ- 
entiation of equation (4A) yields: 


b'(z)- —s* D -»'(2)). 


Therefore, b'(z) will be increasing (equivalently b[z] will be convex) if y(z) is convex. This will be the case if 
¢(#) is concave, or, in light of equation (2A), if the function h(x) is concave. This completes the proof of 
Observation 2. 

The following is an explicit characterization of the optimal cost-share parameters for the special case 
where the benefit function B(o) and the prior distribution N() satisfy equations (12) and (13), respectively. 


Claim: Given equations (13) and (14), the optimal cost-share parameters b(E) are given by: 





Sı for Eos Esz, 
sl i ail for ze bezs, 
b(E)- pps (5A) 
$,—S2* T( E) for zz sExz,, and 
Su Bast for z; sExE, 


?* Obviously, the government cannot benefit by setting b> B' (0). 
38 Depending on the value of E, it may be that o (p) « o* for all p satisfying ptala) sË. (fen, b(E)>v; forall 
admissible cost estimates. 
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where: 





z pr SÉ, 
8. 


2 


1 « 
Z;zm-—— —í(m-z), 
é r+1 


". Zy—y-co*, with y solving the equation, 
1 p-m)" ,. 

[; 527 sa al 

(a—y) 

The function 7(E) is increasing and convex with 


at= 








1 
7(Z3)=a*,7(22)= 
f r+ 





Pegel 


r(E)z—— for all EE(22,z3). 
. r+2 


Proof: For the probability distributions in equation (13) we find that 


1 i 
— (u—-z) if y. m and 
Dooa (a) 
! -u " 
2e ~~] if uz m. 
l r+1 | (E-e) 
Combining equations (2A) and (8A), we obtain: l 
0 if usus, 
1 
= d if p. Susp, 
mee? Ip-— pel Bx Sup 
: o(u)— 1 (mal t n d 
—— 2. 2——E LL E if m<psp"*, 
xl Gut (#—p)— (px al if m=psz"*, an 
ot if uz u*. 


Substitution in the above equations for g+ and #* implies that: 

1-s 

psp (r1) ——, | 
Se 81 
and vr is given as the solution to the equation: 
1 (m—p)"" 
atu | 20 =~ Leg de i 7g) |. 
zm | Gey CS 

Correspondingly, we obtain the cost estimates z,—4,4- a(;), with z; 2 m-t o(m), as given in the statement of 
the lemma. ` "s 


- The lowest cost share parameter inducing o(u)—0 for p+>p>gp is B'(0)-s,. Thus, b(E)-s. for 
Eo-psSEsua-2,.FOr ui >> p; the firm's choice of slack is interior, satisfying 


b[p-t a(4)] 58: 782 * (1), 
` or, equivalently, 

b(E)=s,—s2[E—¢"(E)], 
with ptolu)=0(n)=E. Since ¢(m)=z,, it follows that, 


1 
(opt Hn ael. 
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for px<p<m, and thus, 


ës -e| 1 “E-z 
r+2 





for z; z Ezz,. Finally, 2:=p*+a(p*)=n*+a*. It follows immediately that o(u)—o*, for oz ar provided 
b(E]25:;—5s;*o* for E>z;. 

The claims regarding the function zl, 1 remain to be proved. Convexity of the function 7(*) follows from 
Observation 2. Continuity of the function a(*) combined with the fact that 7(E)- E— $^' (E) implies that, 





1 
7(2z2)= re (z2721) 
and (23) o'*. Differentiation of 7(*) gives, 
at jt ed 
$' [6 (E)] 
or, alternatively, 
f í ; 
erléist — -— 2) _ (7A) 


1+a'(a) ` eil 
Thus, 7z(*) is monotone increasing. Differentiating olsl, as given by (ii) on the interval (m, p*) yields: 


wig) [er (EE) +a. 
rt1 Brn 








Therefore, 
1 
o'(uy)2z ——, 
(a) rti 
and: 
a(n) z 1 r 
: 1+e’(u) r+2 
proving that, 
: 1 
7'(E)e——, 
rt2 
for zz E»z;. 
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HE articles by Reichelstein (1992), Rogerson (1992), and Thomas and Tung (1992) 

offer fascinating and thought-provoking insights into the world of defense con- 

tracting. Their common theme is that pricing practices in this industry may lead 
to serious distortions. Reichelstein focuses on the possibility of an underinformed 
design and acquisition choice; Rogerson worries about factor choices; and Thomas and 
Tung emphasize potentially self-serving pension policy dynamics. These three sets of 
concerns are all driven by a common theme: the use of particular pricing practices in 
the defense industry. 

Our overview begins with a sketch of institutional features that are somewhat exag- 
gerated in the deferise industry. We then highlight contributions from the economics lit- 
erature that provide insights into these institutional details and their implications. With 
this background, we turn to the substantive question at hand: What opportunities for 
accounting scholarship.are offered by the defense industry? We conclude with some 
comments on the three articles as these pertain to the theme of opportunities for 
accounting scholarship. 


The Defense Industry 


Important features of the defense industry are (1) an unusual product market, (2) 
heavy use of quickly changing technology, (3) multiproduct firms, and (4) regulation. 
The product market is unusual on the demand side because it is dominated by a single 
customer, the federal government. Other customers are present, such as foreign gov- 
ernments, states, municipalities, and private citizens, but the market is clearly domi- 
nated by the single, large customer. This customer is also unusual in that it has regula- 
tion, taxation, and coercive powers. The customer can be lobbied and cajoled, but it 
also can be and has been a producer in the industry. 

On the supply side, the usual situation is a small number of suppliers offering differ- 
entiated products. Subcontracting among supplies is common, and deep into a 
product's life, the buyer is usually confined to dealing with a single producer. These 
characteristics of the industry are often modeled by assuming that the buyer (i.e., the 
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federal government) designs the contracting instrument and deals with a single sup- 
plier. Both Reichelstein (1992) and Rogerson (1992) are quite explicit on this aspect of 
the relationship. 

Second, technology plays a major role in the industry. This is reflected in the fact 
that many procurements are shrouded in uncertainty. The cost is uncertain, the perfor- 
mance characteristics of the product are often uncertain, the feasibility of the underly- 
ing technology may be in question, and the buyer may be unclear about what package of 
product attributes it most prefers. Information access further exacerbates this 
uncertainty. Although the producer often has technological insight and a cost-esti- 
mating advantage, the buyer's tastes change frequently. Also, quality assessment and 
post-delivery maintenance invite moral hazard concerns on the part of the buyer. These 
factors result in considerable uncertainty, information differences, and a steady flow of 
change orders in the production process. Opportunities for pre- and post-contract 
opportunism are abundant on both sides of the relationship, though most models use a 
relatively static formulation that emphasizes opportunistic behavior by the producer. 
Reichelstein (1992) emphasizes the producer's private information at the contracting 
stage, along with cost control incentives. Rogerson (1992) emphasizes cost control 
incentives, as do Thomas and Tung (1992). 

Third, the typical producer is a multiproduct firm. Various defense products, at var- 
ious stages of the product life cycle, are often present. Commercial products are also 
usually present. The production setting includes complex manufacturing technology, 
learning, and hybrid organization forms. Many contracting arrangements are implicit, 
renegotiation is commonplace, and the typical producer has a variety of activities 
*under contract" at any given time. This diversity and complexity create profound 
product-cost measurement difficulties, as well as additional possibilities for opportu- 
nistic behavior by both buyer and seller. Rogerson (1992) and Thomas and Tung (1992) 
emphasize a multiproduct supplier as the particular feature of the industry in their 
work. 

Finally, the industry is heavily regulated. The federal government has a great deal 
to say about the firm's customer lists (e.g., by banning the sale of some products to pri- 
vate citizens) and accounting practices. It also regulates the “arm’s length" encounter 
between itself and the industry. Pricing and sourcing procedures are standardized; an 
active grievance structure is in place (complete to the point of losing bidders' being able 
to grieve and sometimes receive compensation from the winning bidder); and, on occa- 
sion, industry profits have been regulated. In addition, the long-term relationships 
between the buyer and producers are administered by a cadre of professional experts, 
some of whom move between buyer and producer employment. 


Some Economic Perspectives 


The modern school of industrial organization (see, e.g., Besanko and Sappington 
1987; Spulber 1989; Tirole 1988) emphasizes market imperfections and limited informa- 
tion. An important insight from this perspective is the notion that efficiency is condi- 
tioned by the allocation of information. The “second-best” solution emphasized in the 
usual principal-agent setting is a case in point. Another important lesson is that institu- 
tions, including firms, surface in response to trading frictions (see, e.g., Holmstrom and 
Triole 1989; Williamson 1985). This suggests that a key to understanding defense pro- 
curement is an understanding of the particular trade frictions and the institutions that 
have surfaced to deal with (or tolerate) these frictions. 
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The modern school, though, does not completely capture the defense procurement 
setting. The dominant buyer is itself a political institution. This suggests that a variety 
of motives will appear and shape policy and the institutions that foster this policy. We 
are quite removed from a monolithic, rational, dominant buyer (rational in the sense of 
admitting well-behaved preferences that can be measured by an appropriate utility 
function). 

Health care seems to be an industry with many features common to the defense 
industry. The product market is unusual, with important governmental payers like 
Medicare and Medicaid and many commerical payers such as insurance companies 
and individuals. Uncertainty and technology change are present. The producers are 
generally multiproduct firms and may be organized as producer “cooperatives” (in the 
guise of prepaid plans), and so on. Regulation is omnipresent, down to the level of 
administered prices, capacity restrictions, and specification of accounting procedures. 
Peer producers and significant regulatory intervention (e.g. the switch to DRG 
pricing) however, have afforded opportunities to estimate cost curves, efficiency, 
regulatory effects, and so on. For examples, see Robinson and Luft (1985), Dranove 
(1988), Huang and McLaughlin (1989), and Vita (1990). 

Public education provides another reference point. The product market is unusual 
in that public and private producers compete in the presence of uncertainty about 
quality. The producers are clearly multiproduct firms, though nct with the variety of 
products we see in defense or health. Regulation is also important. For example, the 
State of Connecticut mandates a minimum per-pupil expenditure for school districts. 
This is enforced by accounting regulations and reporting requirements. It has also led 
to litigation over how to allocate the cost of services provided by the municipality (e.g., 
for maintenance). 

Further, the same sorts of problems extend to interunit transfers within organiza- 
tions. For example, a division that manufactures components may transfer its products 
to another division at cost while selling to outside customers at a market price. The 
same opportunistic possibilities to shift overhead, manipulate reported costs, and 
create slack occur in the interdivision business. 

The defense industry provides a laboratory in which to study the effects of contract- 
ing, contract administration, and cost system design on decision making. The details 
differ, but the broader perspective of accounting as an adaptation to its environment is 
present. 


What About Accounting? 


With this background, we turn to the central question of accounting scholarship. 
What can industry-level studies teach us about accounting? (Industry studies can teach 
us a great deal about a variety of matters. We have chosen to emphasize accounting.) 

At the outset, we recognize that accounting conveys information that is formatted 
or presented with a valuation language. Periodic income, asset tallies, product cost, and 
revenue are illustrative. If markets are complete and perfectly functioning, every 
encounter between a reporting entity and its environment can be gauged with a market 
price. The accounting task of valuation is perfunctory. Market-based accounting is 
trivial, and we seem to get precisely what we pay for. In such a pristine world, the 
accounting product would be elegant and useless because it merely recalculates what 
everyone knows. 

Therefore, market imperfections are the centerpiece of the accounting 
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environment. Accounting is interesting (and controversial) only when markets are 
incomplete. We then face the prospect of recognizing revenue, determining product 
cost, valuing inventory, and so on without access to solid price guides (e.g., it is no 
accident the economic theory of cost focuses on the firm's cost curve, not on the cost of 
a product). 

If markets are not so accommodating, what institutional arrangements surface in 
their place? In broad terms, the answers are (1) complex (including implicit) contracts 
and (2) organization. Complex pay-for-performance labor contracts arise only in the 
face of labor market frictions. Otherwise, we would have separation between labor 
supply and risk sharing. However, we recognize that complete, clairvoyant contracting 
instruments are themselves a fiction. Unforeseen circumstances arise, and specific 
contingencies are left to be dealt with when and if they occur. Organization now enters 
as a governance device, that is, as an institution that resolves these matters. The firm 
itself emerges as a manager and administrator of transactions, contrary to the popular, 
more narrow “nexus of contracts" view. 

Accounting may be viewed as one of the “local institutions" that help cement this 
elaborate structure together. The cost-based incentive arrangements in defense pro- 
curement illustrate the role of accounting when a complex contract is being adminis- 
tered. Yet that is only part of the story here. A major procurement award will not go 
forward if the supplier's technical or financial viability are in question, so the firm's 
accounting procedures may affect the contracting relationship in other ways. 

Change orders are inevitable for many defense products. A stylized principal-agent 
model would view these changes as managerial input (perhaps with other factors of | 
production) responding to the arrival of information in a fashion programmed by the 
initial contract. The reality of defense contracting is far less structured. It is understood 
that change orders will arrive, will be negotiated, and will be costed with the extant 
accounting system. The ability of the accounting system to respond to these changes, in 
a more or less predictable fashion, is part of the glue that holds the trade arrangement 
together. 

What accounting is asked to do and the pressures it operates under vary with cir- 
cumstance. This suggests that a thorough understanding of the insitutions in place is 
essential to understending the role played by accounting. Conversely, systematically 
stepping across institutions allows us to see accounting mixed with other 
"instruments" as a function of the setting. 

This, to us, is the challenge for accounting scholarship that is offered by defense 
procurement. We have a highly unusual institutional arrangement, with the federal 
government as the dominant player in the product market, and uncertainty inherent in 
the products’ performance and production process. Given this mix of features, what 
role does accounting play? What pressures are placed on accounting? What substitute 
and complementary "instruments" are mixed in? The defense industry offers an 
inviting opportunity to document accounting choices in an unusual environment. 


Review of the Studies 


In the first study, Rogerson (1992) looks at the effects of contract diversity, cost 
structure, and costing practice on the producer's incentives to alter factor combina- 
tions, even to the extent of engaging in “pure waste.” Proposition 2 and, to a lesser 
extent, the last part of Proposition 1 summarize the argument. Suppose contract diver- 
sity is present in the form of a weighted-average cost sensitivity that differs from some 
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product's cost sensitivity. This diversity provides a wedge to arbitrage cost shifting 
among the products. Next, suppose overhead costs are not strictly proportional to 
direct labor cost but are allocated to products on the basis of direct labor cost. This 
combination can lead to an incentive for the producer to use labor “inefficiently.” 

This incentive depends critically on the diversity of the firm's contracts in terms of 
their responsiveness of revenue received to product costs reported. A firm with two 
fixed-price contracts will have no incentive to shift costs from one project to another; 
neither does a firm with two cost-plus-fixed-fee contracts. But if one contract is fixed- 
price and the other is cost-plus-fixed-fee, the firm has an incentive to shift costs from 
the first contract to the second. 

The subtle form of this argument identified by Rogerson (1992) relies on the intri- 
cacies of product costing. Suppose our firm has an overhead pool that is allocated to 
products on the basis of direct labor costs. Further suppose that overhead costs vary in 
strict proportion to direct labor costs. Increasing direct labor cost for one of the prod- 
ucts does not now shift relatively more of the overhead pool to the one product. 
Everything moves in strict proportion. Of course, a lack of strict proportionality or 
differing independent variables in the overhead cost function changes the situation sig- 
nificantly. Rogerson's Proposition 1 formalizes this argument regarding the overhead 
pool that does not vary with a marginal change in labor; Proposition 2 allows for such 
variation. 

This shifting may take many forms, from self-serving misclassification to pure 
waste. The use of direct labor to allocate overhead amounts to a subsidy of direct labor. 
Rogerson (1992) estimates the marginal subsidy to be between 20 and 44 percent of 
wasted labor. These estimates are based on Proposition 1, which holds all other factors, 
including those recorded in the overhead pool, constant. (However, fringe benefits for 
direct labor have been moved from overhead to the direct labor cost pool on the 
assumption that they are strictly proportional.) 

In this fashion, we are led to conclude that firms in this industry “. . . purposely ` 
choose inefficient production methods." We must temper this conclusion with the 
reminder that what we mean by efficiency in a full-information setting differs from its 
meaning in a private information setting (see Holmstrom and Myerson 1983). In addi- 
tion, we should consider that subsidizing direct labor might be in the buyer's best inter- 
est. One could argue, for example, that with contracts more or less written on explicit 
products, the DOD fosters “overuse” of direct labor because it wants to maintain a 
large capacity of skilled workers. ` 

As Rogerson (1992) notes, his results suggest a careful exploration of activity-based 
costing, with its themes of less aggregation and better identification of “cost drivers.” It 
does not follow, however, that less aggregation or a variety of allocation bases will yield 
better product-cost estimates (see Christensen and Demski 1991; Datar and Gupta 1992). 
Moreover, Rogerson's results suggest that producers in this industry might have little 
incentive to implement such innovations. In addition, the DOD may be reluctant to 
experiment with different costing procedures because of a strict policy of adhering to 
the cost-accounting system that was in the original agreement, along with a vast stock 
of administrative interpretations of allowable costing procedures. 


! This incentive is not specific to the use of direct labor. It exists whenever the allocation of overhead costs 
to products does not mirror the cause-and-effect relationships between the products and the overhead costs. 
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In his analysis, Rogerson (1992) takes the existence of contract diversity as given. 
Certainly we observe contract diversity in actual contracting relationships, so the de- 
scriptive validity of the assumption is not an issue. Rather, we should recognize that the 
existence of contract diversity may signal that there are benefits from this diversity, and 
these benefits may outweigh the costs arising from cost shifting and waste. For 
instance, a firm may produce one item for commercial customers on a fixed-price basis 
and another item (using the same production facilities) for the government on a cost- 
plus basis. Under Rogerson's scheme, the firm will want to shift costs to the latter item. 
But the government could avoid or reduce that shifting by (1) requiring separate facili- 
ties for production of its items or (2) contracting for the item on a fixed-price basis. Yet 
neither of these alternatives may be more attractive to the government.? 

Thomas and Tung (1992) examine pension funding behavior for “circumstantial 
evidence" of cost shifting. As in Rogerson's (1992) analysis, the shifting is predicted to 
occur when there is diversity in the pricing terms for the company's products. For 
example, a firm will try to shift costs to cost-plus products from those based on fixed- 
price contracts, and then, in the pension domain, will switch employees between the 
projects to continue the practice. Thomas and Tung hypothesize that the amount of 
cost shifting (over- and underfunding of pensions) would first increase and then 
decrease as a function of the percentage of the firm's business that is government con- 
tracting. They do find this behavior reflected in the data. They also find that defense 
contractors, when compared to a control group, have more pension plans and greater 
spread in funding levels, discount rates, and actuarial methods across those plans. This 
is interpreted as circumstantial evidence that these firms use pension funding to 
increase their revenues from government contracts. (A number of sensitivity tests finds 
no change in results.) 

In broadest terms, Thomas and Tung (1992) examine a variant of the income- 
smoothing hypothesis. Through time, arid across products, the firm seeks an advan- 
tageous assignment of revenues and expenses through a series of operating and ac- 
counting choices. While Lambert (1984) and Healy (1985), for example, examined this: 
behavior in terms of executive compensation, Thomas and Tung emphasize product 
market arrangements as the source of the smoothing incentive. They focus on pension 
funding because of its potential significance and because it has been an object of explicit 
regulatory concern. Going a bit further afield, but staying in the pension arena, we see 
related phenomena in government entities (e.g., federal and state budget practices). 
Conceptually, it also seems that other items, such as maintenance, would be subject to the 
same forces. 

The study itself uses a control sample, matched with the subject firms on the basis 
of (1) lack of defense contracting or other forms of regulation and (2) size, as measured 
by total assets. The control firms, however, are not examined on other dimensions. Do 
they have roughly the same tax status, for example (see Scholes and Wolfson 1992)? Do 
they have roughly the same organizational form (e.g., use of subsidiaries)? Do they have 
roughly the same number of lines of business? Are their manufacturing processes of 
roughly comparable complexity? For example, producing a modern, $100 million air- 
craft would require more types of employees (and perhaps more types of pension plans) 
than producing a million $100 expresso machines, even if the two manufacturers had 


? The same argument applies in other settings. Examples are NSF and NIH funding of university research 
and state funding of local public school districts. 
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roughly the same asset total. The control sample is used to neutralize all other influ- 
ences on employee compensation practices, except for the approach to product pricing. 
Given that these are complex and incompletely understood practices, the use of control 
firms is essential but calls for considerable documentation.* 

Also, the hypothesized concave relationship between SFL and 96DOD is argumenta- 
tive. If a firm has no DOD business, then it would not over- or underfund, other things 
equal. Further, a firm with 100 percent (cost-based) DOD business would also have no 
incentive to over- or underfund. But a firm with 50 percent DOD business would have 
incentive to overfund on 50 percent of the operations and underfund on the other 50 
percent. Why would the overfunding be expected to exceed the underfunding? If 
ERISA and IRS limits were symmetrical around the proper funding amount, and if 
other forces were held constant, then we might expect no relationship to be observed in 
the empirical tests. That is, we are looking for a direct effect and an interaction effect. 
The control firms, in principle, would allow us to explore this question. 

One possibility for an additional test would be to track the %DOD for these firms 
over a longer time period to test the intertemporal cost-shifting hypothesis. Firms that 
switched out of (or into) defense contracting during a subsequent time period could 
provide evidence on this issue. This suggestion for a longer perspective also applies to 
Reichelstein's (1992) study. 

In the Forum's third article, Reichelstein allows for a setting in which the supplier 
has private information about the cost of completing a project and can influence the 
efficiency with which the contract is completed. Reichelstein develops a model to iden- 
tify (optimal) contracts that would encourage accurate forecasting and (more) efficient 
production. Essentially, a menu of contracts is developed so that lower cost estimates 
are rewarded with higher expected profits but carry greater penalties if actual costs 
exceed the cost estimate. Reichelstein describes a process by which the parameters 
might be estimated and recounts how these concepts were streamlined and applied in 
German DOD contracting. 

One observation that should be made is that this approach to contracting does 
not obviate the benefits from other control techniques (e.g., auditing and profit regula- 
tion). Nor should one infer there are no benefits to the government from improving its 
ability to estimate project costs. For example, the government is better off if it knows 
that the project will cost between $4 and $5 million instead of $3 to $6 million. The term 
“optimal contract" should be narrowly interpreted. 

‘A concern about the implementability of this type of system is the sensitivity of the 
government's payoff to errors in the estimation process (see Dawes 1988). The menu of 
contracts requires the estimation of a large number of parameters; Reichelstein (1992) 
describes an estimation process that (1) requires a considerable list of assumptions and 
(2) did not appear to be easy for the government officials to calculate. In fact, the offi- 
cials came up with their own numbers for table 1. How sensitive are the benefits of the 
budget-based approach to estimation errors? Some analytical or simulation estimates of 
this sensitivity would be informative. 

More broadly, institutional features are not emphasized. What led the contracting 


3 Given that the defense sample has more pension plans, the results in Thomas and Tung'stable 3 need to be 
carefully interpreted. Suppose that the SFL, FR, and AM variables are drawn from some probability dis- 
tribution for each plan. Since the contractor sample has twice as many plans on average, we would expect a 
greater range in these other variables even without any cost-shifting behavior. Order statistics are confounded 
with number of observations. 
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officials to select these particular projects for this pricing experiment? Were these set- 
tings where traditional approaches had worked reasonably well (say, because of few 
change orders or little interaction with other products)? Or were these settings where 
traditional approaches had led to unusual concerns about the efficiency of standard 
practice? Either way, what aspects of the proposed pricing scheme were thought to be 
important in the experiment? What provisions were made to evaluate the experiment? 
What institutional differences between the United States and Germany are important 
in understanding these choices? For example, how do product costing and subcontract- 
ing practices differ? 


Concluding Thoughts 


Industry studies in general, and study of the defense industry in particular, have a 
long history in economics, finance, accounting, and related fields. The three articles in 
this Forum concentrate on the possibility of “efficient” behavior in the defense industry. 
Reichelstein (1992) emphasizes contracting frictions, in the explicit form of private 
information in the hands of the producer. Thomas and Tung (1992) emphasize 
multiperiod considerations, in the explicit form of the timing of pension fund 
contributions. Rogerson (1992) emphasizes accounting, in the explicit form of product 
costing's impact on factor choice incentives through the medium of product-specific 
pricing arrangements. 

This industry is unusual in its combination of a structured product market with 
administered prices, high technology and uncertainty, sprawling multiproduct firms, 
and regulation. It offers an unusual opportunity for the study of accounting. Rogerson 
(1992) responds to this challenge, and his analysis goes to the heart of interacting 
accounting and economic forces. The foundation of single-period, certain production 
carries the theme in concise fashion, but at a cost of holding the unusual features of the 
industry largely at bay. The multiperiod feature is emphasized in Thomas and Tung 
(1992), while holding accounting largely at bay. Contracting frictions are emphasized 
by Reichelstein (1992), but both industry structure and accounting are held at bay. 

To illustrate, Rogerson's (1992) and Thomas and Tung's (1992) results are predi- 
cated on a firm having different revenue responses to product costs across their opera- 
tions. This diversity is taken as a descriptively valid assumption, and it creates prob- 
lems in the contracting relationships. Reichelstein's study provides a motivation for 
different revenue responses, but without introducing the possibility that diversity in 
these responses across products could lead to interactions with contracting frictions. 

Each article offers a glimpse of accounting issues (be it pension reporting, budget- 
ing, or product costing) in an unusual industry. Moving to the next stage of linking 
these glimpses to the larger body of accounting thought requires a more forceful role 
for the industry environment. What is accounting asked to do in this environment? 
What unusual pressures are brought to bear? What substitute and complement 
"instruments" are at work? 

We are reminded of the "positive theory" theme of Watts and Zimmerman (1986) 
and its challenge to treat accounting choice as a dependent variable. That challenge 
amounts to a sophisticated revealed-preference exercise in which we try to understand 
accounting choice in its natural environment. Meeting that challenge in industry 
studies is likely to be difficult, but we require considerable industry specification and 
documentation to understand how accounting shapes and is shaped by its environ- 
. ment. 
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HE Forum articles by Rogerson (1992) and by Thomas and Tung (1992) suggest 

that government contractors are able to shift some of the overhead and pension 

costs of their commerical operations to the government. A fairly direct implica- 
tion of the cost-shifting hypothesis advanced by these authors is that government 
contractors face lower (private) costs of commercial business than other firms and may 
therefore be more profitable. i 

Rogerson (1992) makes a convincing theoretical case that the cost allocation rules 
used in government contracting enable and encourage contractors to shift some of the 
costs of their commercial operations to the government. Thomas and Tung (1992) pro- 
vide persuasive empirical evidence that contractors shift pension costs to the govern- 
ment by overfunding pension plans when employees work on defense contracts and 
withdrawing excess pension assets when employees work on commercial business. 
Government contractors would therefore be more profitable, even if they earn merely 
normal profits on their government business. 

Although there have been several major empirical studies of the profitability of gov- 
ernment (especially defense) contracting, none of these has examined the profitability 
of contractors' commercial operations or their overall profitability. Using longitudinal 
data on almost 9,300 industry segments from the COMPUSTAT file, I test and find 
strong support for the hypothesis that government contractors are more profitable than 
other firms. According to my estimates, the profit rate (return on assets) of these con- 
tractors as a whole is 68 to 82 percent higher than that of other segments. The most gov- 
ernment-oriented group is almost three times as profitable as noncontractors. These 
segments are also significantly less capital-intensive than noncontractors and segments 
that are less government-oriented. 


I. The Cost-Shifting Hypothesis 


Rogerson (1992) argues that the methods used by defense firms for calculating the 
cost of products—in particular, the allocation of overhead in proportion to directly 
charged labor use—enables these firms to shift overhead from commerical to defense 
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business. Under this overhead allocation scheme, the firm's revenue from the govern- 
ment, H,, is: 


Raf FORD, ZU, $ D;)]2- NP, 


where D, and D; are the direct costs of government and nongovernment business, 
respectively; OH is overhead costs, that is, costs that cannot be directly assigned to 
either business; and NP is negotiated profit. One of Rogerson's main points is that 
(dR,)/(dD,)>1. By incurring an additional dollar of direct government costs, the firm 
can increase its government revenue by more than $1.00, since the share of overhead 
reimbursed by the government increases. Plausible parameter values indicate that 
increasing D, by $1.00 may increase the firm’s profits by 20 to 40 cents, which should 
induce the firm to select a value of D, that is high, both absolutely and relative to the 
value of indirect (e.g., capital) costs. Rogerson argues that the overhead allocation rule 
provides firms with the incentive to “under-capitalize production of products with 
cost-sensitive revenues [e.g., defense items] and over-capitalize production of products 
with cost-insensitive revenues [e.g., commercial items].” 

Thomas and Tung (1992) argue that government contractors are able to reduce their 
cost of doing nongovernment business by overfunding pension plans when employees 
work on defense contracts (these contributions are reimbursed by the government) and 
withdrawing excess pension assets when employees work on commercial business. 
Evidence suggests that the Department of Defense (DOD) faces considerable difficulty 
in reclaiming its share of any overfunding. Although, in principle, regulatory author- 
ities such as the Defense Contract Audit Agency could prevent this cost shifting, they 
may focus their limited resources on more obvious abuses, such as the inclusion of non- 
existent costs or costs that clearly belong to commercial activities. 

Both articles suggest that the ability to shift costs from commercial to defense 
business should allow “mixed” firms (those with both kinds of business) to be more 
profitable than purely commercial firms. Rogerson (1992) observes that his analysis 
helps to explain why defense firms often seem to behave as though increased costs on 
defense contracts actually raise their profits. Thomas and Tung (1992) state that over- 
funding is "valuable" under cost reimbursement, presumably because it raises 
profitability. But the authors of both articles decline to draw the conclusion that mixed 
firms (“defense contractors") are more profitable than commercial firms. 

Thomas and Tung (1992) are careful to mention that their “results do not prove sys- 
tematic ‘overcharging’”’ by defense contractors. Rogerson (1992) is less agnostic, claim- 
ing that “the defense industry as a whole probably earns zero economic profit over the 
long run." Although he offers no justification for this statement, it is likely predicated 
on the assumption that there are no long-run barriers to entry into the defense industry, 
and that entry (actual or potential) prevents incumbents from earning excess returns, 
notwithstanding their ability to shift costs to the government. However, this assump- 
tion should not be accepted uncritically. Since the defense industry is a highly regu- 
lated one it is not clear that barriers to entry are absent or insignificant, or that con- 
tractors cannot earn rents (such as the informational rents discussed by Reichelstein in 
this issue). 

The government might allow defense contractors to earn a higher rate of return on 
their assets than other firms earn for several reasons. For example, the government may 
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Table 1 
Aggregate Data on Total Sales and Government Sales, 1984-89 


All Segments Government Contractors 
Total Total Government 
Year N Sales N Sales Sales 
1984 7.112 $3,468 689 $338 $ 74 
1985 7,837 3,821 740 353 88 
1986 8,591 3,997 799 369 102 
1987 9,108 4,605 821 384 103 
1988 9,599 5,169 833 402 104 
1989 9,298 5,550 766 409 104 


Source: COMPUSTAT industry segment file. 


Note: Contractors are those segments with positive government sales. Sales data are in billions of current 
dollars. 


wish to attract a “queue” of potential suppliers. Also, potential suppliers may be 
heterogeneous with respect to the quality of goods and services they provide, and 
quality is not observable ex ante by the government. A number of models (see, e.g., 
Stiglitz and Weiss 1981) imply that the equilibrium price will be above the market-clear- 
ing price under these conditions; the government will find it optimal to pay a price 
above contractors' reservation price (and allow firms to earn higher returns than they 
could elsewhere). 

The hypothesis that the profitability of defense contractors is higher than that of 
other firms, in part because of cost shifting by the former, is worthy of empirical inves- 
tigation. Most of the remainder of this article will be devoted to testing this hypothesis 
econometrically with COMPUSTAT industry segment data. 


II. Hypotheses About the Relative Profitability of Government Contractors 


An important premise of both Rogerson's and Thomas and Tung's articles is that a 
nonnegligible fraction of the sales of government contractors is to commercial (nongov- 
ernment) customers; otherwise, contractors would lack the opportunity to shift over- 
head and pension costs from commercial to government business. The COMPUSTAT 
industry segment data analyzed indicate that this assumption is indeed valid: the 
unweighted and weighted (by total sales) mean ratios of government sales to total sales 
for contractors are 0.32 and 0.25, respectively (see table 1). Consequently, when evalu- 
ating the relative profitability of government contractors, it is important to distinguish 
between three different profitability concepts: m, = profitability of government business 
done by government contractors; 7;-— profitability of commerical business done by 
government contractors; and zs profitability of commercial business done by 
nongovernment contractors. We are interested in testing the null hypothesis 7;— 7; 


! In the classic two-sector labor market model of a developing economy formulated by Todaro (1969), urban 
employers offer an above-market-clearing wage and attract a queue of (unemployed) rural workers. The rela- 
tionship between the government and the private sector is analogous. 
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against the (one-sided) alternative hypothesis az. 3, that commercial business done by 
government contractors is more profitable than similar business done by noncon- 
tractors (since contractors may shift commercial costs to government business). 

The DOD has periodically conducted comprehensive studies of defense contractor 
profitability, but none of these has been concerned with the difference between v; and 
73. The most recent of these studies was the Defense Financial and Investment Review 
(DFAIR) completed in June 1985. With regard to profitability, the primary goal of 
DFAIR was to compare “profits realized on negotiated defense contracts with the prof- 
its realized on comparable commercial work” (DOD 1985, V-26). To accomplish this, 
the DOD asked its contractors to “isolate the profit achieved on negotiated defense con- 
tract [by] segregat[ing] and report[ing] operating results of various categories of busi- 
ness conducted within individual business segments" (V-26).? Most of the profitability 
analysis of DFAIR was devoted to determining the value of the following profitability 
difference: 


Di ag —[sz;t(1—5)75], 


where s is the ratio of assets used in commercial business by government contractors to 
assets used in commercial business by all segments. As shown in table 1, the ratio of 
commercial sales by government contractors to commercial sales by all segments is 
about 6 percent, so D, 2352 D1.3= m1 73. The estimate of [s72+(1—s)73] used by DFAIR 
was the profitability of durable goods manufacturing published in the Census Bureau's 
Quarterly Financial Report. DFAIR found that during the period 1970-79, the average 
value of D; — was positive but small; the profitability of negotiated defense contracts 
was 0.7 to 0.9 percentage points higher than the profitability of durable goods manufac- 
turing. However, during 1980-83, the profitability differential was much larger—8.4 to 
8.7 percentage points? DFAIR argued that this was attributable to several “unusual” 
circumstances, including a large military buildup, a severe recession in the civilian 
economy, and inflation forecast errors in defense contracts that failed to anticipate 
rapid disinflation. DFAIR's overall conclusion was that the “profitability of defense 
contracts has not been unreasonable" (1985, IX-3). 

DFAIR also contained a much more cursory examination of the profitability differ- 
ence D, 2=7,—72, a comparison “of profitability for DOD business to profitability for 
commercial business within the same business segments" during the period 1977-83 
(1985, V-43). The estimate of D, ; for all product groups combined was about 8 percent- 
age points, but it was argued that this difference in average profitability was entirely | 
attributable to a single product group—aircraft—for which the differential was 14 
percentage points. : 

. Under the hypothesis that contractors shift costs from commercial to government 
work, estimates of D, — and D, ; are not a sufficient basis for determinig whether the 
government overpays and whether contractors earn excess returns. By shifting costs, 
contractors may earn above-normal returns on commercial work and normal returns 
on government business, so D, 2 is clearly a downwardly biased estimate of the effect of 


? Since a significant fraction of costs and assets are joint between government and commercial work, the 
validity of these "segregations" is questionable. 

3 DFAIR examined two different measures of profitability: return on assets and the ratio of “economic 
profit" to assets. Both measures yielded virtually identical estimates of the difference D, — in both periods. 
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government contracting on profitability. We need to know not only whether s,» 7; 
(and 7,» xa), but also whether az. 3. Unfortunately, this question was not directly 
examined by DFAIR or by previous DOD studies.* 

Although separate data on a, and 7,—the profitability of government and commer- 
cial business of contractors—is not available outside the DOD, it is possible to observe 
the overall profitability, 7,2, of contractors (as well as of noncontractors). By definition, 
this is the weighted average of 7, and «2: 1:27 [g7; - (1—) 72], where g is the share of 
contractor assets used in government business. We estimate that g~0.2, so that 
7127 (0.27, 0.872) - [72 0.2(7; —72)]: 7:12 is predominantly determined by the prof- 
itability of contractors’ commercial business.5 The difference, D ;, between the mean 
overall productivity of government contractors and noncontractors is estimated as 
follows: 


Daat T3 
z[724-0.2(7,; —72)] — 75. 


DFAIR found that 7; exceeded 7; by 8 percentage points, but suggested that this was 
atypical. If (7,— 72)—0.08, then D; ; — (72 — 75) 4- 0.016: D,2.3 will overstate the difference 
between 7; and 7; by 1.6 percentage points. If it is instead assumed that 7,75, Daa 
may be viewed as a consistent estimate of (72— 7). l l 


III. Empirical Analysis 


Table 2 presents data on U.S. defense industry employment since 1940. Wartime 
peaks in defense employment reached 30 percent in 1943 (World War II), 8 percent in 
1953 (Korean War), and 5 percent in 1968 (Vietnam War). Relative defense employment 
declined steadily from 1968-78, then a defense buildup began, first under President 
Carter and later under President Reagan. At present, about 3 million people (3 percent 
of the private labor force) are employed in the defense industry, a share that is lower 
than it has been since the early 1980s. With the apparent end of the Cold War, defense 
industry employment is expected to decline by about a third, to 2 million people, by 
1997. 

Table 1 contains aggregate data on total sales and government sales from the 
COMPUSTAT industry segment file for 1984-89.’ In 1988, when the coverage of the file 
is greatest, 9,599 segments are represented. Of these, 833 (8 percent) had positive re- 
ported values of (domestic) government sales. The mean size (total sales) of these gov- 


* Such an approach is in some respects analogous to the classic analysis of the effects of unions on wages. 
Suppose that when some firms in an industry become unionized (and therefore have to pay higher wages), 
other firms raise their wages in an attempt to escape unionization. Clearly, the difference between union and 
nonunion wage rates understates the effect of unionization on wages. 

$ Although knowledge of D, 4, and D, ; should allow one to make inferences about 7; — 7; in principle, the 
DFAIR estimates of D, — and D, ; correspond to different periods. Also, the evidence on D, ; is of low quality 
because no numbers are presented, only a graph, so the power of any test about 7; — 75 would be quite low. 

£ As indicated, the (unweighted) mean ratio of government sales to total sales of government contractors is 
about 1:3; according to DFAIR, the assets/sales ratio is about twice as high in commercial business as in gov 
ernment business. 

? The file contains data on a limited number of accounting variables for “industry segments" (which are 
similar to operating divisions) of publicly traded companies. See Lichtenberg (1991) for further description and 
analysis of this database. 
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Table 2 
Defense Industry Employment, Fiscal Years 1940-93 


Employees Employees 
(n ; (in 
Year thousands} Share* Year thousands) Share* 
1940 314 0.74 1967 3,100 5.15 
1941 2,500 5.76 1968 3,174 5.17 
1942 10,000 22.10 1969 2,916 4.64 
1943 13,361 29.74 1970 2,399 3.78 
1944 12,600 27.17 1971 2,031 3.20 
1945 11,000 24.12 1972 1,985 2.99 
1946 1,168 2.23 1973 1,850 2.68 
1947 786 1.53 1974 1,860 2.64 
1948 958 1.83 1975 1,800 2.64 
1949 732 1.45 1976 1,690 2.37 
1950 713 1.36 1977 1,730 2.35 
1951 2,400 4.75 1978 1,765 2.29 
1952 3,600 7.12 1979 1,860 2.35 
1953 4,118 8.04 1980 1,990 2.47 
1954 2,975 5.97 1981 2,085 2.49 
1955 2,500 4.79 1982 2,310 2.77 
1956 2,500 4.62 1983 2,530 3.04 
1957 2,850 5.25 1984 2,785 3.19 
1958 2,800 5.30 1985 3,100 3.47 
1959 2,700 4.91 1986 3,315 3.03 
1960 2,460 4.38 1987 3,365 3.59 
1961 2,600 4.66 1988 3,310 3.45 
1962 2,725 4.88 1989 3,295 3.36 
1963 2,550 4.59 1990 3,150 3.18 
1964 2,280 3.94 1991 3,100 3.16 
1965 2,125 3.59 1992 2,925 2.94 
1966 2,640 4.41 1993 2,646 2.61 


Source: Defense Budget Project, which is based on DOD data and incorporates Defense Budget Plan 


estimates of the annual labor force decline after FY 1991. _ 
* Share refers to the percentage of the U.S. private sector labor force employed in the defense industry. 


ernment contractors is similar to that of all segments. The ratio of government sales to 
total sales of all segments is in the 2 to 2.5 percent range, which is about a third smaller 
than the average ratio of defense employment to total employment reported in table 2.5 
Lower labor productivity—sales per employee—in defense production than in civilian 
production could contribute to this discrepancy. In turn, lower labor productivity 
might be attributable to lower capital intensity—assets per employee—in defense pro- 
duction. Recall that Rogerson's (1992) model predicted such a difference in capital 
intensity. I return to this point later. 

Let us define the share of government sales in total sales as GOVSHR=GOV/TOT, 
where GOV denotes government sales and TOT denotes total sales. Table 1 shows that 
government sales account for about 20 to 30 percent of the total sales of government 


. contractors. Properties of the frequency distribution of GOVSHR among contractors 


other than its aggregate (weighted average) value are of interest. (The articles by 
Rogerson [1992] and by Thomas and Tung [1992] indicate that the firm's behavior may 


$ Moreover, the government sales figure presumably includes sales to nondefense federal agencies and to 
state and local governments. 
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depend on its sales mix, GOVSHR, in a nonlinear fashion.) I ranked defense contractors 
by value of GOVSHR and grouped them into four quartiles of equal size; the mean 
values of GOVSHR for the quartiles are as follows: 


Quartile Mean (GOVSHR) 
1 196 
2 996 
3 3696 
4 83% 


The bottom quartile of government contractors (ranked by GOVSHR) derives only 
1 percent of total revenues from government sales. The bottom half derives only 5 
percent, and the bottom three-fourths, 15 percent. The roughly 200 most government- 
intensive segments derive 83 percent of revenues from government sales.? Most of the 
government's purchases are from segments that also sell—indeed, sell more—to com- 
mercial customers. These segments therefore have the opportunities and incentives 
described above to shift overhead and pension costs from commercial to government 
business. 

The procedure for testing the hypothesis that government contractors are more 
profitable than other segments and, more generally, that profitability is an increasing 
function of GOVSHR involves the measure of profitability (denoted PROFIT) as return 
on assets: the ratio of operating profit (loss) to identifiable assets. Operating profit (loss) 
is “sales of the . . . industry segment minus its allocated share of operating costs and 
expenses (i.e., costs of goods sold; selling, general, and administrative expenses; and 
depreciation, depletion, and amortization) data "9 Identifiable assets are the tangible 
and intangible assets that are used by, or directly associable with, the industry seg- 
ment." 

Consider the following regression equation: 


PROFIT p= o - 8 GOVPOS,,+Uy: i (1) 


where the subscript denotes segment i in industry j in year t (t=1984,. . .,1989), and 
GOVPOS=1 if the segment had positive government sales, and zero otherwise. Then 8 
may be interpreted as the (population) mean profitability of defense contractors minus 
the mean profitability of other segments, and an estimate of 8 can be used to assess the 
magnitude and significance of the profitability differential. But, for several reasons, 
ordinary least-squares estimation of equation (1) could yield a biased estimate of 8. 
Suppose that, for reasons unrelated to government contracting, profitability tends to be 
(permanently) higher in some industries than in others. If the proportion of segments 
that are government contractors happened, by chance, to be higher in industries with 
exogenously higher profitability, the estimate of 8 from equation (1) would be biased 


* Rogerson (1992) notes that, in the last major statistical analysis by the DOD of all major defense contrac- 
tors, the mean value of GOVSHR was 83 percent. Perhaps, then, the DOD would consider only the segments in 
the top quartile of our sample as “major” contractors. 

1° [t appears that most firms do not include interest and taxes as operating expenses. In most cases, then, 
PROFIT is a pre-tax rate of return on assets. If interest were treated as an operating expense, the appropriate 
measure of profitability would be return on equity, the ratio of operating income to equity, where equity z 
assets — debt. Segment-level data on equity and debt are not available. 

u To reduce the influence of outliers, I eliminated observations for which PROFIT « —1 or PROFIT 1. 
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Table 3 
Estimates of the Parameter ( from Equations of the Form 
PROFIT,,—8X;, 4-0; 9, + Dou 
(t-statistics in parentheses) 


Included Effects X=GOVPOS X=GOVSHR 
6-year effects 0.030 0.044 
(total, 1984-89) (9.11) (6.42) 
6-year plus 410 0.036 0.067 
industry effects (9.85) (9.15) 
(within-industry) 

6-year plus 6,601 0.034 0.090 
segment effects (6.50) (9.81) 
(within-segment) 

Note: PROFIT » (operating income)/(identifiable assets); 


GOVPOS=1 if government sales 0; 
=0 otherwise; 
GOVSHR s (government sales)/ (total sales); 
mean(PROFIT)-— 0.053; and 
N=48,794. 


upward. This bias can be eliminated, however, by including a complete set of "industry 
effects,” that is, a separate dummy variable for each industry. Similarly, “year effects" 
can be included to eliminate bias arising from spurious covariance between PROFIT 
and GOVSHR in the time dimension. The revised model may be represented as follows: 


PROFITy,=a,+5,+8 GOVPOS,; + Uye (2) 


Another, even more general, alternative is to replace the approximately 400 
industry effects (the a,)} with approximately 6,600 segment effects (O,). When segment 
effects are included, the estimate of 6 is based entirely on the within-segment (not at 
all on the between-segment) relationship between PROFIT and GOVPOS. This model 
allows the average profitability of segments (over time) to vary, conditional on 
GOVPOS; it controls for the influence of any permanent, or slowly changing, determi- 
nants of profitability. The estimate of 8 from this model answers the question of what 
happens to a given segment's profitability when it switches from being purely 
commercial to being a mixed segment. I estimate three variants of the relationship 
between GOVPOS and PROFIT: one with year effects alone, one with both year and 
industry effects, and one with both year and segment effects. I also estimate similar 
relationships between GOVSHR (the ratio of government sales to total sales) and 
PROFIT. The coefficient on GOVPOS may be interpreted as the mean profitability 
difference between noncontractors and the "typical" government contractor (for 
whom GOVSHR « 32 percent), and the coefficient on GOVSHR may be interpreted as 
the profitability difference between noncontractors and a hypothetical segment with 
100 percent government sales. 

Estimates of the parameter 6 from equations of the form (2) are presented in table 3. 
All of the parameter estimates are positive.and extremely significant, providing strong 
support for the hypothesis that the profitability of government contractors is 
substantially higher than that of other segments. The three different estimates of the 
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GOVPOS coefficient are fairly similar and suggest that the mean profitability of 
segments that do any business with the government is 3.0 to 3.6 percentage points 
higher than that of segments with no government sales, whose mean return on assets is 
about 4.4 percent. Hence, the profit rate of contractors is 68 to 82 percent higher than 
that of other segments. 

As to the GOVSHR coefficients, the within-industry estimate is larger and more 
significant than the total estimate, and the within-segment estimate is larger and more 
significant than the within-industry estimate 17 Since the within-segment model is more 
general than the others, in that the conditions under which it yields a consistent estimate 
of 8 are weaker than the conditions under which the other models yield consistent 
estimates, the within-segment estimate (0.090) will be assumed to be closest to the 
truth.” This implies that an increase of 50 percentage points in GOVSHR (e.g., from 0 
percent to 50 percent) will increase return on assets by 4.5 percentage points—from 4.4 
to 8.9 percent. 

An implicit assumption underlying the regressions of PROFIT on GOVSHR in table 
3 is that the relationship between these two variables is linear (and monotonic). The 
approximate validity of this assumption may be assessed by estimating a model in 
which GOVSHR is replaced by a set of dummy variables that indicate the location of 
each observation in the GOVSHR distribution. Estimates of the within-segment model 
with five such dummy variables are as follows: 


GOVSHR range mean(GOVSHR) mean(PROFIT)* 
096 « GOVSHR s 5% 296 1.496 
596 « GOVSHR s 1596 9% 2.9%. 
15% <GOVSHR< 30% 21% 0.0% 
30% <GOVSHR = 60% 44% ; 3.1% 
60% <GOVSHR 84% 8.2% 


* Mean(PROFIT) refers to that of the specified group minus that of noncontractors. The standard error of 
each of these differences in means is approximately 0.1 percent. 

None of the figures in the last column is negative, so none of the five groups of con- 
tractors has lower mean( PROFIT) than noncontractors do. Moreover, with the excep- 
tion of the third group, mean(PROFIT) is strictly increasing with respect to 
mean(GOVSHR). Therefore, the assumption that profitability is a linear function of 
GOVSHR is supported even though not completely validated.' 


IV. Potential Bias from Mismeasurement of Assets 


It is conceivable that errors in measuring assets that are correlated with GOVSHR 
could bias estimates of the profitability differential 8 upward. Although the denomina- 
tor of the profitability ratio allegedly includes intangible as well as tangible assets, it 


12 This is somewhat unusual: often the size and significance of within estimates is smaller than that of total 
estimates. As Griliches and Hausman (1986) show, this may be because errors in variables biases are exacer- 
bated in within models. 

13 This estimate is also the one most consistent with the GOVPOS coefficient estimates. 

** Comparisons of the median profitability of these groups yielded results similar to the comparisons of 
means. 
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is possible that it fails to fully account for certain kinds of investments in intangible 
assets, such as R&D investment and contributions to political action committees 
(PACS). If this is the case, there is a distinction between measured profitability 7= 
OPINC/A and “true” profitability az  OPINC/A*, where OPINC — operating income, 
A= measured assets, and A*=“true” assets. Suppose that the ratio of A* to A is an 
increasing function of GOVSHR. In particular, suppose that: 


fn(A*/A)- 9GOVSHR +e, 


where 2>0. Lichtenberg (1988, 1989b) presents evidence that the propensity to invest 
in R&D and to contribute to PACS is higher for government-oriented firms. For simplic- 
ity, let us ignore the possibility of nonpositive profits and assume that the relationships 
between (true and measured) profitability and GOVSHR are also semi-logarithmic:!* 


£nv* - 8*GOVSHR +u*, 
ina 8GOVSHR +u. 


The effect of GOVSHR on true profitability is represented by 8*, while 8 represents its 
effect on measured profitability. It is straightforward to show that E(8)-6*-rQ; the 
estimate of 8 will be an overestimate of the true government/nongovernment profitabil- 
ity differential if the ratio of true to measured assets is higher in government-oriented 
firms. 

One way to assess whether the estimates of 8 are, in fact, biased by asset mis- 
measurement (and, if so, to reduce or eliminate this bias) is to include an indicator of 
investment in possibly unmeasured assets as an additional regressor in equation (2). 
One indicator that can be constructed (for a subset of industry segments) is the ratio of 
(company-sponsored) R&D investment to sales. If present operating income includes 
returns to past R&D investments as well as returns to measured assets, one might 
expect this variable to have a significant positive coefficient in equation (2). In fact, 
however, the coefficient on R&D intensity was negative and highly significant. (The 
point estimate was — 1.01; t-statistic, 8.77.) This may be attributable to the fact that 
firms “expense” their R&D investments, so higher R&D results in lower operating 
income. More importantly, the estimate of 8 was essentially unchanged after con- 
trolling for R&D.'* Thus, although asset mismeasurement could theoretically bias the 
estimate of the government/nongovernment profitability differential upward, a limited 
attempt to correct for such mismeasurement produced no evidence that this is the case. 


V. Capital Intensity of Defense Contractors 


. As noted earlier, Rogerson (1992) argues that the overhead allocation rule provides 
firms with the incentive to under-capitalize the production of defense items—to employ 
too little capital per worker—and to over-capitalize the production of commercial 


items. In this section, I examine differences in capital intensity between government | 


*5 Although this assumption about strictly positive profitability is convenient, it may not be innocuous, for 
the following reason. If assets of government contractors are underestimated (to a greater degree than those of 
noncontractors), then their relative profitability will be overestimated when operating income is positive, but it 
will be underestimated when there are operating losses. Since operating income is more often positive than 
negative in practice, presumably the former bias dominates, and the net bias is positive. 

46 It was also a surprise to find that R&D intensity was significantly negatively correlated with GOVSHR. 


x 
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contractors and other segments by estimating a model like equation (2) in which 
PROFIT is replaced by the logarithm of assets per employee, fn(K/L). Rogerson's 
model does not appear to make an unambiguous prediction about the sign of this differ- 
ence, since it is not clear a priori which effect—under- or over-capitalization—will dom- 
inate. One may interpret the following estimates as an indication of which effect (if 
either) dominates. | 

The point estimates (t-statistics) of 8 from within-industry regressions of ¢n(K/L) 
on GOVPOS and GOVSHR are —0.112 (5.36) and — 0.325 (7.31), respectively. Govern- 
ment contractors have significantly fewer assets per employee than other segments 
within the same industry. Further analysis reveals that the mean capital intensity of the 
bottom half (ranked by GOVSHR) of government contractors, whose mean( GOVSHR) 
is 5 percent, is not significantly different from that of noncontractors. In contrast, the 
mean capital intensity of the third and highest quartiles of contractors are 17 and 26 
percent lower, respectively, than that of contractors. For these contractors, whose 
mean(GOVSHR) is 60 percent, the under-capitalization effect appears to be strongly 
dominant. 


VI. Summary and Conclusions 


Rogerson's (1992) article makes a convincing theoretical case that the cost alloca- 
tion rules used in government contracting enable and encourage contractors to shift 
some of the costs of their commercial operations to the government. Thomas and Tung 
(1992) provide persuasive empirical evidence that contractors shift pension costs to the 
government by overfunding pension plans when employees work on defense contracts 
and withdrawing excess pension assets when employees work on commercial business. 
I have argued that this cost shifting results in lower (private) costs of commerical busi- 
ness for government contractors, which should therefore be more profitable than other 
firms even if they earn merely normal profits on their government business. Previous 
studies of the profitability of government contractors have focused on the profitability 
of their government business, and have essentially ignored the profitability of their 
commercial business (which is twice as large, on average). The cost-shifting hypothesis 
suggests that the (overall) profitability of defense contractors may be of greater interest 
and importance than the profitability of defense contracts. 

Econometric analysis of annual data for the years 1983-89 for almost 9,300 indus- 
try segments provided strong support for the hypothesis that government contractors 
are substantially more profitable than other segments. The estimates indicate that the 
profit rate (return on assets) of contractors as a whole is 68 to 82 percent higher than 
that of other segments. The profitability of the most government-oriented—those for 
whom government sales accounts for an average of 84 percent of total sales—is almost 
three times as high as that of noncontractors. These estimates of profitability 
differentials might be biased upward because of asset mismeasurement, but a limited 
attempt to correct for such mismeasurement provides no evidence of a bias. There is 
also evidence that highly government-oriented segments are significantly less capital- 
intensive than less government-oriented segments and noncontractors. 

In a previous article (Lichtenberg 1990), I argued that the effective rate of govern- 
ment subsidy to contractor-sponsored R&D is much larger than the apparent rate of 
subsidy. This article has provided empirical support for the hypothesis that the profits 
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realized by government contractors may be higher than appearances (or previous DOD 
studies) would suggest. A speculative interpretation of these finding is that the DOD 
wants to provide generous subsidies and profits to contractors, but does not wish to 
appear to be doing so to members of Congress and the public. The extent to which DOD 
outsiders are deceived by these appearances is unknown; survey evidence reported in 
DFAIR indicates that twice as many DOD contract officers agree with the statement 
that “the profits earned by defense contractors are too high” as disagree with it (DOD 
1985). 
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SYNOPSIS AND INTRODUCTION: The 1987 Treadway Report recom- 
mended several ways the profession might enhance auditors' ability to 
detect fraud. The Auditing Standards Board implemented many of the 
recommendations in 1988 with nine new “expectation gap” pronounce- 
ments issued as SAS Nos. 53 through 61. These new standards clarify and 
extend an auditor's responsibility for (1) detecting and reporting errors, 
irregularities (including fraud), and illegal acts (SAS Nos. 53 and 54) and (2) 
assessing the internal control structure (SAS No. 55). The effect of recent 
and possible future increases in auditors' responsibility to deter and detect 
fraud warrants study. 

To provide insight into the strategic interaction between a manager 
and auditor, we develop a theoretical foundation through game-theoretic 
analysis and economic experimentation. The game involves one decision by 
the manager and two by the auditor. The manager moves first, choosing a 
probability of committing fraud. The auditor, without observing the 
manager's choice, decides whether to perform tests of controls and then 
decides the level of detailed tests of balances. This second stage of testing 
allows the auditor to detect fraud with a probability that increases with the 
level of testing (up to a probability of less than 1). We solve for Bayesian 
Nash equilibria in this setting. 

This study investigates the effects of four independent variables: (1) 
auditor's penalty, which reflects either a monetary loss (through lawsuits) 
or a loss of reputation from failure to detect fraud, (2) auditing standard 
requirements, which reflect the ability of auditing standard setters to 
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increase auditors' responsibility for detecting fraud or other irregularities, 
(3) the quality of the internal control structure, which is represented by a 
distribution of unintentional clerical errors that the auditor must investigate 
to detect an irregularity, and (4) audit fee, which reflects increased 
competition in the market for auditing services. We examine the effect of 
these variables on: (1) tests of transactions and detailed tests of balances, 
(2) fraud detection, and (3) incidence of fraud. 

The results of the economic experiment indicate that increasing the 
auditor's penalty decreased fraud, increased detailed tests of balances, de- 
creased tests of transactions, and increased fraud detection. Increasing 
testing requirements increased audit costs, decreased discretionary testing, 
increased fraud detection, and decreased fraud commission. With strong 
internal control, auditors increased tests of transactions and detected fraud 
more frequently; managers committed fraud less frequently. Increasing the 
audit fee resulted in less fraud. The empirical results support a direct rela- 
tionship between testing, fraud detection, and fraud prevention. 

Two caveats are worth noting. Given our motivation for studying the 
interaction between manager and auditor, we frame the issue as fraud. 
However, the model actually encompasses all irregularities. Irregularities 
come in two varieties: fraud (misrepresentation of fact) and defalcations 
(misappropriation of assets). The situation modeled is sufficiently general 
to fit both types of irregularities, yet not so specific as to exclude either 
one. Management fraud possesses many unique features that are only 
implicit in the model (e.g., reporting). Hence, any generalizations should 
pertain to the detection of irregularities rather than to specific aspects of 
management fraud. A second caveat is that we focus solely on the 
economic implications of fraud in this study, and its ethical dimension is 
not explored. 


Key Words: Experimental economics, Fraud detection, Game theory, 
Theory development. 


Data Availability: 7he data as well as the detailed instructions used in this 
study may be obtained from the authors on request. 


I. The Model 


HE three branches of analytical research that were forerunners of this research 

are statistical decision theory, agency theory, and game theory. In statistical 

decision theory models, the auditor plays against nature rather than a strategic 
player, so that the probability of an error is exogenously specified (see, e.g., Kinney 
1975; Menzefricke 1984). More recently, researchers have used game theory to capture 
both the auditor's sampling risk and interaction with a strategic opponent. Some exam- 
ples include Fellingham and Newman (1985) , Fellingham et al. (1988), Fellingham et al: 
(1989), Newman and Noel (1989), Hansen (1990a, 1990b), Patterson (1991a, 1991b), and 
Shibano (1990). Our study falls in this category and is unique in that the auditor explic- 
itly designs the audit strategy to test for fraud. The audit strategy allows the realistic 
feature of two-stage sampling. 
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Other attempts at modeling the interaction between the auditor and manager have 
used an agency (optimal contracting) framework. For example, Antle (1982) and 
Baiman et al. (1987) demonstrate the demand for an audit in a three-person game that 
includes the owner as well as the manager and auditor. In these studies, auditing yields 
perfect knowledge; hence, there is no sampling risk. 

The sequence of events in our model is shown in figure 1. At the beginning of the 
game, managers and auditors have an identical prior distribution over the current 
year's level of internal control (IC), the percentage of unintentional errors. The degree. 
to which auditors can rely on internal control depends on this error rate. By assessing 
contol risk through tests of transactions, the auditor might reduce control risk and 
better plan the detailed tests of balances. For tractability, we assume the IC distribution 
is normal, with known mean y and variance o?. l 

The game involves one decision by the manager and two by the auditor. The man- 
ager moves first, choosing either to commit fraud (t— 17 0) or not (t=0). We include the 

‘possibility of a randomized strategy, in which the manager commits fraud with proba- 
bility p. The percentage of errors, y, is the percentage of clerical errors, IC, plus the per- 
centage of intentional errors, t. Since t is a constant, y has a normal distribution with 
mean +t and variance o. 

The next decision is made by the auditor, who must decide whether to perform tests 
of transactions (test 1) without knowing the manager's choice. The choice is between 
no sampling and verifying the percentage of errors in the population. If the auditor 
chooses not to sample, the sample-size decision at the second stage of testing is based 
on the auditor's “prior” belief about the probability of fraud. 

Performing test 1 does not allow the auditor to distinguish between unintentional 
and intentional errors.' However, knowing the percentage of errors enhances the audi- 
tor's ability to infer whether fraud exists, and therefore bears on the decision regarding 
test 2. The auditor's second decision is whether to perform a high or low level of 
detailed tests of balances (test 2). In our model, an auditor can detect fraud only by per- 
forming test 2. However, even when testing at the high level, the auditor has less than a 
100 percent chance of detecting existing fraud.? 

The manager and auditor receive a fee for their services. The auditor deducts 
sampling costs from the audit fee. If the auditor detects fraud, there is a bonus of A,, 
which can be interpreted as either the increased profit from the necessary extra hours 
worked or the expected value of long-term increased profitability from enhanced 
reputation. If the auditor does not detect fraud when it exists, there is a positive 
probability that it will be revealed in the future, with an accompanying penalty. Thus, 
A, represents the expected value of long-term effects of not detecting existing fraud in 
the current period. The manager may escape retribution by leaving the labor market or 
the country, and thus shows a positive expected value of long-term benefits if fraud is 
not detected in the current period. 


' Although auditors may sometimes discover fraud while performing tests of controls, this is not the pur- 
pose of such tests (AICPA 1990, AU section 320.08), and we do not incorporate that possibility into the model or 
experiment. According to the second standard of field work (AICPA 1990, AU section 150.02), the purpose of 
De an understanding of interal control is to determine the nature, timing, and extent of tests to be per, 

ormed. . 

2 In practice, evidence might lead an auditor to suspect fraud erroneously. We assume the cost of avoiding 
false accusations is incorporated into the cost of test 2. Therefore, test 2 is conclusive and does not result in 
false positives. 
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Figure 1 
Tree Diagram of Game Sequence 
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Note: The circled numbers at the various nodes pertain to the Nash equilibria and are planed t in the text. 
Other definitions are: 


t=the level of fraud, either 0 or £20; H- high sample size for test 2; 
a,=the number of items sampled in test 1 NF=no fraud; 
to detect compliance deviations; FND- fraud exists but is not detected by the 
w-the entire test 1 population; auditor; 
@=no evidence obtained because no items FD fraud is detected by the auditor; 
were sampled; A.=loss for failing to detect fraud; 
y=actual percentage of errors in the A,- gain from detecting fraud; 
, population, y~N(a+t,0?); M,=manager’s gain for successfully con- 
a,=the number of items sampled in test 2 . cealing fraud; and 
to assess whether the manager com- M,-amount of manager's loss resulting 
mitted fraud; from audito:'s detection of fraud. 


L=low sample size for test 2; 
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The manager's and auditor's strategies form a Nash equilibrium if the auditor does 
not wish to deviate from his or her strategy, given the manager's strategy, and vice 
versa. The Nash (subgame perfect) equilibria are derived through backward induction 
beginning at the nodes designated by a circled 1 in figure 1. The auditor's optimal 
response is derived by assuming the players have followed the path leading to the 
nodes. The analysis then proceeds to the nodes designated by a circled 2; the optimal 
response at those nodes is determined, and so forth. Definitions of the variables appear 
in figure 1. Propositions 1 and 2 below characterize the auditor's and manager's opti- 
mal strategies. Technical statements of the propositions, as well as their proofs, appear 
in the appendix. 


Proposition 1. For a given level of internal control and a given prior probability p 
that the manager commits fraud, the auditor's optimal strategy is among the 
following: 


1. Do not perform test 1 and perform test 2 at a low level. 

2. Perform test 1 and learn y, the percentage of errors in the population. If yis 
high, perform test 2 at a high level; otherwise, perform test 2 at a low level. 

3. Do not perform test 1 and perform test 2 at a high level. 


Generally speaking, if the manager commits fraud infrequently (low p) then the 
auditor prefers strategy 1. However, if p falls in an intermediate range, the auditor 
prefers strategy 2, and at high p values, strategy 3 becomes optimal. Tests of details of 
balances typically exceed the cost of tests of transactions. Thus, these results imply that 
the higher the frequency of fraud commission, the more the auditor typically spends on 
testing for fraud. 

Proposition 1 states the auditor’s optimal strategy, given the manager’s decision (p, 
the probability of fraud commission). Proposition 2 derives the probability of fraud 
commission that maximizes the manager’s utility given the auditor’s anticipated 
strategy response. 


Proposition 2. The manager’s optimal choice p* at the beginning of the game (fig. 1, 
node 4) depends on the auditor’s anticipated strategy, as follows: 


1. Suppose the auditor follows strategy 1 (no test 1, low test 2). The manager 
commits fraud with a probability of 1 if: 


gain from concealed fraud probability of detection 
loss from detected fraud ^ probability of nondetection ` 


Otherwise, the manager never commits fraud. More precisely, the manager 
commits fraud with a probability of 1 if: 


M: sacru ; (1) 
M, Qı 


where Q; is the probability of not detecting existing fraud if the auditor uses 
strategy 1. 

2. Suppose the auditor employs strategy 3 (no test 1, high test 2). The manager 
commits fraud with a probability of 1 if: 


M, > 1-Q: 


o. (2) 
M, Q2 


758 The Accounting Review, October 1992 


Otherwise, the manager never commits fraud. The inequality is similar to 
that in inequality (1), but with Q, replaced by Qz the probability of not 
detecting fraud with strategy 3. 

3. Suppose the auditor employs strategy 2 (observe y and evaluate whether to 
perform test 2). The manager's optimal choice is characterized by the first- 
order condition in equation (A5) in the appendix. 


Inequalities (1) and (2) show that a manager can be deterred from committing 
fraud by decreasing the rewards from fraud, increasing the penalty of detection, or 
increasing the ratio of detection to nondetection probabilities. The probability of detec- 
tion with strategy 3 (high test 2) equals or exceeds that of the other two strategies. The 
evaluation of the manager's optimal choice is more complicated in case 3 of Proposi- 
tion 2 because the auditor's decision to perform test 2 depends on y, the uncertain 
percentage of errors in the population. 

The results in Propositions 1 and 2 permit us to derive the Nash equilibria for the 
game. We provide an informal statement of Proposition 3 below and a more precise 
statement in the appendix. 


Proposition 3. The Nash equilibria (auditor strategy, manager's probability of 
committing fraud) of the game are as follows: 


1. The auditor uses strategy 1 (no test 1, low test 2) and the manager does not 
commit fraud. This is an equilibrium only if inequality (1) in Proposition 2 
does not hold. : 

2. The auditor uses strategy 3 (no test 1, high test 2) and the manager commits 
fraud (with a probability of 1). Condition (2) in Proposition 2 is necessary for 
this equilibrium. 

3. The auditor uses strategy 2 (test 1, conditional test 2) and the manager 
commits fraud with a probability that maximizes his or her expected return, 
given that the auditor is using strategy 2. ` 


In case 1 of Proposition 3, the manager does not commit fraud and the auditor 
samples as little as allowed. This pair of strategies cannot form an equilibrium if the 
auditor's low level of test 2 is zero because the probability of detecting fraud is then 
zero. In case 2, with certainty, the manager commits fraud and the auditor uses as high 
a level of fraud-detection testing as possible. 


II. Example 


The example in this section illustrates the effect of changes in parameters on the 
auditor's decisions. Both practicality and intuition played a role in selecting the param- 
eter values shown in table 1. We chose the internal control means (i.e., the percentage 
of clerical errors, 0.10 and 0.25) to be sufficiently different and large enough so that an 
intentional error of 0.04 could conceivably be hidden. The level of fraud, 0.04, was 
fixed for tractability. The standard deviations (0.02 or 0.05) were made proportional to 
the means, which is consistent with the idea that a poorer internal control system pro- 
duces greater uncertainty about the error rate. An additional advantage is that the 
change in variance affects the manager's ability to conceal fraud and therefore also 
affects the value to the auditor of the tests of transactions, test 1. 

Fraud could be detected only with test 2. The maximum sample size for test 2 was 
set so that, given the intentional error of 0.04, the probability of detecting existing fraud 
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was still less than 1. More specifically, the probability of detecting existing fraud with 
the maximum level of test 2 was approximately 0.71. In accordance with practice, we 
set the tests of transactions cost (test 1) at less than the detailed tests of balances cost 
(test 2). Our costs per sample were 0.03 for test 1 and 8 for test 2; in conjunction with the 
permitted sample sizes, the total costs were 30 for test 1 and either 120 or 240 for test 2. 
The relationship between the two tests, their sequencing in the audit, and the uncer- 
tainty of detecting fraud due to sampling risk also stem from practice (Arens and 
Loebbecke 1988, 323). Also, in conformance with practice, the total cost of testing was 
generally less than either the audit fee (200 or 500) or the difference in payoff from 
detecting or not detecting existing fraud [1,400 —600 — ( — 800)]. 

Experimentally, we wanted the manager to have incentives to commit fraud so that 
we could observe the auditor's reaction to potential fraud. We therefore dramatically 
increased the manager's typical payoff (from 200 to 560) if his or her fraud went unde- 
tected; we also decreased the manager's payoff (from 200 to 58) if the fraud was de- 
tected. Given this set of parameters, which we believe are reasonable at least in a rela- 
tive sense, we solved for the remaining variables so that some of the cells would have an 
equilibrium when the auditor used strategy 2. 

With the example's equilibria shown in table 2 and the accompanying analysis, we 
explore the effects of changes in auditor's penalty, minimum required testing, and 
quality of internal control. The second column in table 2 shows the range of values of p 
for which each auditing strategy is optimal. The manager's optimal strategy, p*, given 
the auditor's strategy, is also shown. When the value of p* falls within the specified 
range for p, then p* and the associated strategy for the auditor form a Nash equilibrium. 
We identify these p* values with double asterisks in table 2. Table 3 summarizes the 
predictions developed in the following subsections. 


Increases in Auditor's Penalty 


The effects of changes in auditors' penalties warrants investigation. The Senate 
Subcommittee on Reports, Accounting and Management (1977, 19) recommended that 
the ability of investors to collect damages from auditors be increased to improve audit 
quality, and during the past 15 years courts have imposed higher penalties on auditors 
for substandard work. At the same time, the Auditing Standards Board has increased 
auditors' responsibility for detecting fraud and therefore their exposure to such legal 
penalties and the expected penalty for substandard work. 

The analysis models the effect of these positions by varying A,, the loss to the 
auditor for failing to detect existing fraud. A, has two levels, 800 and 0. A level of 0 is 
consistent with the position that auditors are not responsible for detecting fraud. A 
level of 800 is consistent with the position that the fraud may ultimately be revealed, 
with the auditor suffering either a monetary loss (through lawsuits) or a loss of 
reputation. 

Observe the effect of increasing penalties by comparing cases 1 with 3, 2 with 4, 5 
with 7, and 6 with 8 in table 2. The equilbrium values of p in these comparisons are 
either the same or lower when the auditor's penalty increases,? which suggests that as 
the penalty increases, managers commit less fraud, presumably in anticipation of 
increased fraud-detection testing by the auditor. 


3 When there are two possible equilibria in a case in table 2, the manager's expected return is higher when 
the auditor uses strategy 2. In such cases, we expect the manager to play that equilibrium. 
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Table:2 
Solutions to Example 
Auditor's Strategy 
(given p, . Expected Returns 
the manager's Range of Values Manager's (before fees) 

randomized probability for Optimal Optimal ` 

for fraud) Auditing Strategy Strategy, p* Auditor Manager 
Case 1: A,2800, L=0, and H=30; 10.10, 0—0.02 
Strategy 1: | Delt, 0.085] 1.00 
Strategy 2: ` pe[0.09, 0.65] 0.275** —104.0 15.1 
Strategy 3: pe[0.66, 1.0] 1.00** —51.0 5.5 
Case 2: A,2800, L=0, and H=30; 120.25, o—0.05 
Strategy 1: Delt, 0.19] 1.00 
Strategy 2: pe[0.20, 0.32] 0.17 : 
Strategy 3: pe[0.325, 1.0] 1.00** —51.0 5.5 


Case 3: A, —0, L=0, and H=30; 120.10, 0—0.02 


Strategy 1: . . Delt, 0.32] 1.00 ; 

Strategy 2: s. pe[0.33, 0.77] 0.40** 11.8 38.1 
Strategy 3: pe[0.77, 1.0] 100**  . 184.0 5.5 
Case 4: A,=0, L=0, and H «30; 1—0.25, o=0.05 

Strategy 1: Bel, 0.55] 1.00 

Strategy 2: pe[0.56, 0.57] 0.39 

Strategy 3: pe [0.58, 1.0] 1.00** 184.0 5.5 
Case 5: A, 2800, L=15, and H=30; «=0.10, «—0.02 

Strategy 1: Delt, 0.22} 1.00 

Strategy 2: - pe[0.23, 0.54]. 0.40** —148.0 8.8 
Strategy 3: pe[0.55, 1.0] 1.00** —51.0 5.5 


Case 6: A,=800, L=15, and H 30; &— 0.25, 0— 0.05 


Strategy 1: Delt, 0.34] 1.00 
Strategy 2: None 0.24 


Strategy 3: pe[0.35, 1.0] ` 1.00** —51.0 5.5 


Case 7: A,=0, L=15, and H=30; n=0.10, o=0.02 


Strategy 1: pe[0, 0.806} 1.00 

Strategy 2: None 0.54 

Strategy 3: pe[0.81, 1.0] 1.00** 184.0 5.5 
Case 8: A,—0, L=15, and H=30; 1 —0.25, 0— 0.05 

Strategy 1: ] ] Delt, 0.806] 1.00 

Strategy 2: ~~ None 060 - 

Strategy 3: p«[0.81, 1.0] 1.00** 184.0 5.5 


Note: The double asterisks for values of p* denote a Nash equilibrium with the associated auditing strategy. 
For strategy 1, a, —0, az= L; for strategy 2, ¢,=w,a.(y); for strategy 3, a,=0, a2=H. The mean of the 
internal control is designated by: x; the standard deviation, by o. 


Turning to the auditor's strategies, we see that strategy 2 is an equilbrium strategy 
in more cases in table 2 when the penalty increases, so the amount of testing in test 1 
should increase. The effects on the ranges of p for which each strategy is optimal for the 
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Table 3 
Directional Hypotheses 








Dependent Variables 





Independent Fraud Test 1 Test 2 Fraud Amount 
Variables Committed Percentage Percentage Detected Spent 

Audit F 

fee - + + + + 

Auditor 

penalty - + + + + 

Minimum 

required 

testing + - ~ + ? 

Internal 

control i — + + + ? 


Note: The model assumes the two parties are risk neutral, so audit fee does not affect any of the dependent 
variables. The predictions for this variable reflect the position advanced by some within the account- 
ing profession. A plus sign indicates that the dependent variable is positively associated with the inde- 
pendent variable; a minus sign indicates a negative association; a question mark indicates an ambigu- 
ous association. 


l Table 4 
Effects of Changes in Manipulated Variables on Ranges of p 








Cases Compared 
Variable Auditor - 
Increased Strategy 3 with 1 4 with 2 7 with 5 8 with 6 
Ay 1 - - - - 
(auditor 2 + + + None 
penalty) 3 + + + + 
1 with 5 2 with 6 3 with 7 4 with 8 
L 1 + + + + 
(minimum 2 - - ~ - 
required testing) 3 + 8 E s 
1 with 2 3 with 4 5 with 6 7 with 8 
pa 1 + + + None 
(mean and s.d. 2 - - - None 
of internal control) 3 * T + None 


Note: A minus sign indicates that the range decreased as the variable increased; a plus sign indicates that the 
range increased as the variable increased. The case numbers and the auditor strategy numbers are 
those used in table 2. 


auditor as the manipulated variables are increased are shown in table 4. For example, 
as A, increases, the ranges in which strategies 2 and 3 are optimal increase, while those 
for strategy 1 decrease. This suggests that if the manager-subjects do not play 
equilibrium p’s, there will be more testing (test 1, the high level of test 2, and overall) at 
the higher penalty level if the auditors respond optimally to the managers’ play. 
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Table 2 also shows that the auditor employs strategies 2 and 3 at lower values of p 
when the penalty is high. Furthermore, for a fixed value of p, an increase in the 
auditors' penalty causes a decrease in the threshold value for choosing a high level of 
test 2 with strategy 2. This implies that, as the auditors’ penalty increases, the 
probability of detecting fraud, given that it exists, will increase, if all other parameters 
remain fixed.* 


Increases in Minimum Required Testing 


As noted previously, recent SAS Nos. 53-56 and 60 (AICPA 19882, 1988b, 1988c, 
1988d, 19886) stem from the Treadway Report recommendations and increase auditors’ 
responsibility for detecting irregularities and illegal acts, assessing and reporting on 
internal control, and performing analytical review procedures. We model and test the 
effect of increases in auditors' minimum level of testing to determine whether a 
. favorable effects on fraud detection and prevention exist. 

The analysis models an increase in the stringency of auditing standards by 
permitting L, the minimum required sample size for test 2, to be either 0 or 15. Thus, 
when test 2 sampling is required, L=15 and H=30, which yields the following respec- 
tive probabilities of fraud detection: 


1—(1—0.04)50.46, 


and 
1—(1-0.04)°=0.71. 


Note the effect of increasing the minimum testing requirements by contrasting 
cases 5 with 1, 6 with 2, 7 with 3, and 8 with 4 in table 2. Strategy 2 is an equilibrium 
strategy in fewer cases when minimum required testing increases, so the amount of 
testing in test 1 should decrease. This follows because investing in test 1 
[c:w —(0.03)(1000) 230] provides information on the wisdom of investing in test 2. 
Hence, the greater the differential sampling cost of test 2, the more important is test 1. 
When L is 0, the differential cost is c, H —c;L —(8)(30) —(8)(0) 2 240; when L is 15, the 
differential cost is (8)(30)—(8)(15)—2 120. Therefore, when the minimum testing 
requirement increases, strategy 2 becomes optimal only at higher values of p, and the 
range of values of p for which strategy 2 is optimal becomes smaller. 

When the auditor performs test 1 in the required testing cases (L= 15), the threshold 
value for choosing the high level of test 2 is higher than in the cases without required 
testing’ (L=0) for fixed p. Thus, as L increases, we expect less high-level testing in test 
2 when strategy 2 is used. In addition, as shown in table 4, the ranges in which strategy 
3 is optimal decrease as L increases. If the manager-subjects do not play equilibrium 
strategies, we expect less high-level testing of test 2. Note, however, that increasing L 
requires a minimum sampling cost of (8)(15)= 120 for each game, which may cause the 
total sampling cost to increase. 

The probability of fraud detection increases as L increases when auditors employ 
strategies 1 and 2 optimally.5 However, if auditors choose strategy 3 optimally, then the 


* We establish this comparative static result in the appendix. 

5 In the appendix, we derive the result that the partial derivative of K with respect to L is positive for the 
parameters in this study. 

5 This is derived in the appendix. 
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probability of fraud detection remains constant as L increases. If the auditor uses 
strategies 1 or 3, then the manager’s choice of p remains unchanged despite increases 
in L (for the parameters used in this study). However, the manager’s choice of p 
increases as L increases if the auditor uses strategy 2, since the auditor does less high- 
level testing. 


Increases in Quality of Internal Control 


The Treadway Commission made several recommendations to public companies 
and public accountants that emphasized the importance of the quality of the internal 
control structure in preventing, detecting, and deterring fraud, and SAS Nos. 55 and 60 
expand auditors' data-gathering requirements concerning internal control. A primary 
objective for including this variable is to determine the role that the internal control 
structure plays in preventing fraud. A secondary objective is to investigate the effect of 
internal control on the nature of the tests that auditors perform. The difference in costs 
between tests of transactions (test 1) and detailed tests of balances (test 2) provides the 
economic rationale for greater use of test 1 when internal control is strong. 

The model represents internal control as the percentage of clerical errors, which 
are assumed to be normally distributed with mean y and variance o°. In the experiment, 
p has two levels, 0.10 and 0.25. The better control system has a normal distribution 
N(0.10, 0.02?) whereas the poorer system is distributed N(0.25, 0.057). 

Observe the effect of strengthening internal control by comparing cases 1 with 2, 3 
with 4, 5 with 6, and 7 with 8 in table 2. At the better internal control level (i.e., »=0.10), 
test 1 is more cost effective, and the result is more equilibria involving strategy 2. Note 
that auditors employ strategy 2 over a larger range, including both higher and lower 
values of p. When internal control is poorer, the auditor begins to use strategy 3 
(skipping test 1) at lower values of p. Thus, as internal control worsens, we expect less 
use of test 1 and more use of the high level of test 2. The level of internal control does 
not affect the probability of fraud detection in strategies 1 and 3, but the probability of 
fraud detection decreases as internal control worsens in strategy 2." 

When there are two possible equilibria in a case shown in table 2, the manager's 
expected return is higher with the equilibrium in which the auditor uses strategy 2. 
Given this, we expect p to increase as the internal control structure becomes weaker. 


Increases in Audit Fee 


With the assumption of risk-neutrality and complete information about players' 
utility functions, changes in the manager's salary or the audit fee have no effect 
analytically on the amount of testing or other variables. Therefore, the model suggests 
that the parameter choice for audit fee is irrelevant. However, the experiment, like the 
professional arena, is a multiperiod setting where players do not know each other's 
utility functions. Some members of the profession have argued that intense competition 
places downward pressure on audit fees and that firms may reduce audit work in an 
effort to maintain profit margins, which results in substandard auditing (AICPA Cohen 
Commission Report 1978, xxx). The converse of this argument implies that increasing 
audit fees should better enable auditors to meet or exceed auditing standards. The 
directional hypotheses corresponding to these arguments are shown in table 3; increases 


? This is established in the appendix. 
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in audit fees should increase sampling and the percentage of fraud detected, and thus 
decrease fraud commission. 

The difference between the model and experimental setting and the professional 
controversy justify including audit fee as a treatment variable. It permits an evaluation 
of the irrelevance of our choice of audit fee level to subjects’ decision making. 


HI. The Experiment 


To develop a mathematical model, one faces limitations necessary to achieve 
tractability. Of course the experimental setting also imposes limitations, but the 
constraints are different. Rather than constrain the experiment to reproduce the single- 
period analytical model literally, we structured the interaction between the manager 
and the auditor in a multiperiod setting with incomplete information regarding 
subjects' utility functions. This environment enables the auditor to develop a reputation 
capable of deterring fraud (Kreps and Wilson 1982). Further, the managers' decisions 
endogenously determine the audit risk faced by the auditor. Hence, the experiment 
augments the analysis and provides a test of the sensitivity of the analytical predictions 
to the assumptions. 

For a review of several studies that address auditing issues by using economic 
experimentation, see Smith et al. (1987), Berg et al. (1990), or Dopuch and King (1991). 
Most prior studies involving auditor/client interactions have been in the area of agency 
theory, signalling, or auditor-client fee negotiations. This study is based on a game- 
theoretic model of the strategic interaction between a manager and an auditor. 

The remainder of this section describes the statistical design of the experiment, the 
events within each experimental game, the subject pool, the training session, and the 
neutral terminology used in the instructions. We study the effects of four independent 
variables: audit fee, auditor's penalty, minimum required audit testing, and quality of 
internal control on five dependent variables: fraud commission, tests of transactions, 
tests of details of balances, fraud detection, and total amount spent on testing. Each of 
the independent variables has two levels, producing a 16-cell within-subject design 
depicted in table 5. 

The data set of 136 observations consists of eight or nine independent replications 
for each of the 16 cells (see table 5). One observation represents the mean of a 40-game 
sequence played by the same auditor/manager pair. Each sequence was conducted over 
a computer network, and included the following order of events: 


1. Presequence Preliminaries. The subjects completed four sequences of 40 to 45 
games in each 2% hour session.® At the beginning of each session, subjects drew 
lots to determine their role as auditor or manager. Prior to each sequence, sub- 


® Uncertainty regarding the length of the sequence (i.e., 40-45 games) served to reduce potential end-game 
effects. Finite-horizon games with complete information are often criticized by a backward induction argu- 
ment, which predicts that a repeated finite game may “unravel” to a single-period game. This is an experiment 
with incomplete information regarding other subjects' utility functions and with uncertainty regarding the 
final period. Hence, the process does not necessarily unravel. 

Even in a complete information game with a definite, finite horizon, considerable experimental evidence 
exists that is inconsistent with complete unraveling (see Kreps 1990, 514-15}. For other empirical evidence that 
is inconsistent with unraveling in complete or incomplete information settings, see Camerer and Weigelt 
(1988), Kachelmeier (1992), and Finley et al. (1990). Graphs of the intrasequence decision making (i.e., fig. 3) 
show no directional shifts toward the end of the 40-game sequence. 
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Table 5 
Description of Cell Parameters 
Cell Number of Audit Auditor Testing IC Error 
Number Observations Fee Penalty Options Distribution 
1* 9 500 800 0/30 N(10,2?) 
2** 8 500 800 0/30 N(25,5?) 
g** 8 500 0 0/30 N(10,27) 
4* 9 500 0 0/30 N(25,57) 
Dé 8 500 800 15/50 N(10,2?) 
6* 9 500 800 15/50 N(25,52) 
7* 9 500 0 15/30 N(10,27) 
8** 8 500 0 15/30 N(25,5?) 
g** 8 200 800 0/30 N(10,27) 
10* 9 200 800 0/30 N(25,57) 
11* 9 200 0 0/30 N(10,22) 
12** 8 200 0 0/30 N(25, 5?) 
13* 9 200 800 15/30 N(10,2?) 
14** 8 200 800 15/30 N(25,5?) 
15** 8 200 0 15/30 N(10,27) 
16* 9 200 0 15/30 N(25,57) 
Note: A single asterisk indicates that all sequences for this cell were obtained in waek 1 of the experiment. A 
double asterisk indicates that all sequences for this cell were obtained in week 2 of the experiment. The 
results in both weeks were similar. 
jects also drew lots to determine the auditor-manager pairing and to determine 
the cell parameters.? The cell parameters and subject pairs remained constant 
throughout each sequence. All relevant cell parameters and the auditor's and 
manager's payoff functions (see table 5) were common knowlege prior to each 
sequence. 
2. Fraud Commission. Each game followed the order of events in the model as 
depicted in figure 1. The manager could decide not to commit fraud and receive 
200 francs, or commit fraud and receive either 58 francs if caught or 560 francs 
if the fraud was undetected. Fraud increased the percentage of errors in the pop- 
ulation by 4 percent. 
3. Tests of Transactions (Test 1). Without observing the manager's decision, the 


auditor decided whether to spend 30 francs performing tests of transactions. 
The auditor who chose to test learned the actual percentage of errors in the 
population, but not whether the errors were intentional. 


4. Tests of Details of Balances (Test 2). The auditor then decided whether to 


perform a high or low level of tests of details of balances. The high level cost 240 
francs and provided 70 percent assurance that the auditor would detect fraud if 
it existed. We varied the low level of test 2 to study the effects of changes in mini- 
mum required testing. In half the cells of the design, the low level of test 2 pro- 
vided a 46 percent assurance at a cost of 120 francs. In the remaining cells, the 


? We placed numbers of the cells in a hat. Before each sequence, each manager-subject drew a number from 
thehat without replacement, and each pair played the cell number drawn by the manager-subject of that partic- 
ular pair. We replenished the hat only when it became empty. The numbered slips of paper were not reused. 


These 


procedures were followed to reduce the possibility of carry-over effects on subsequent sequences. 
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low level implied no expenditure, no testing, and, consequently, no probability 
of detecting fraud. l 

5. Payoff Computation and Review of Sequence and Game Statistics. Both manager 
and auditor reviewed a feedback screen, which contained statistics on the pres- 
ent game and averages of all prior games in the sequence. The cumulative statis- 
tics included the percentage of (1) frauds committed, (2) frauds detected relative 
to the number of games in which fraud was committed, (3) the number of times 
that tests of transactions were performed, and (4) the number of times that tests 
of details of balances were performed. Current game data included both players' 
decisions and the results of test 1 (e.g., 11 percent clerical error this game) and 
test 2. 


The manager's and auditor's feedback screens differed only in the computation of 
cash payoffs. Table 6 reports the possible payoffs. In the base case of no fraud, the audi- 
tor received the fee of either 200 or 500 francs, depending on the cell of the design, 
minus the costs of tests 1 and 2. If the auditor detected fraud, he or she received an 
additional bonus of 600 francs. Conversely, failure to detect fraud caused the auditor to 
suffer a penalty of either 800 or 0 francs, depending on the cell of the design. 

The conversion rate of francs into dollars was the same for both manager and audi- 
tor (1:3,000), was constant across all cells of the design, appeared on both players' feed- 
back screens in all games, and was common knowledge before the first game com- 
menced. The feedback screen also reported the cumulative total of cash earned for the 
sequence. The experimenters paid the amount earned for the four sequences at the end 
of the session. 


Subject Pool and Training 


The subject pool included 44 business students at the undergraduate or MBA level 
at the University of Wisconsin. Each subject participated in one training session and 
two experimental sessions, all of which were 2% hours long. Payoffs for a 2% hour 
experimental session ranged from $6.54 to $27.10.'° Of the 44 subjects trained, 39 
participated in the experiment." 


10 Given the model’s assumption of economic rationality, any positive payoff should be sufficient for sub- 
jects to behave as the model predicts. However, it is necessary experimentally that subjects' economic incen- 
tives dominate all conflicting incentives (e.g., physical fatigue, boredom). In most cells of this experiment, the 
auditor's and manager's cash payoffs could vary by $.45 and $.19, respectively, depending on the decisions 
made and the outcome. However, considering only the present game's compensation underestimates the 
economic incentives dominating other alternatives. For example, the disutility from the cognitive effort to 
determine a better strategy is dominated not only by the gains to be reaped from the current game, but also by 
the rewards of using this strategy in the remaining games of the sequence and in subsequent sequences. 

In addition to the cash payoff, several other factors worked to achieve dominance. The computer handled 
the tedious recordkeeping function, greatly reducing the complexity of the task and the physical effort 
required. Subjects had only to review the feedback screen and depress one or two keys to register and commu- 
nicate their decisions. Further, the cat-and-mouse nature of the game had inherent interest and, indeed, the 
experimenter observed subjects to be interested and motivated. 

u We trained 44 subjects, anticipating potential absences. Subjects signed up to participate in two 
experimental sessions. Some subjects were not able to participate on the day for which they signed up either 
because an odd number of subjects arrived or because the limited number of terminals in the lab were all in use. 
This explains why five of those trained did not participate in the experiment. In any case, those that did 
participate did so because they were motivated. The excess subjects were paid $3.00 for coming and were 
dismissed. Those dismissed participated in only one session of their two scheduled sessions, whereas most of 
the subjects participated in two sessions. This resulted in an odd number of subjects (39) in the experiment. 
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During the training session, all subjects read both the auditor's and manager's 
instructions and participated in two sequences of at least 40 games. These sequences 
were identical to the actual experiment with two exceptions: (1) subjects were not paid 
on the basis of performance, and (2) subjects exchanged roles during the second 
sequence to ensure all players had experience in both roles. 


Neutral Terminology 


The authors recognize the importance of ethical and psychological factors; how- 
ever, this study concentrates solely on the effect of economic incentives. The topic of 
fraud might elicit an emotive response in subjects or awaken ethical compunctions 
against committing fraud, all of which might work against the assumption of economic 
rationality and the economic predictions of the model. So the money paid to subjects 
would more easily dominate noneconomic motivations, we concealed the topic of the 
study through neutral terminology (Alm et al. 1989; Smith et al. 1987). For example, 
managers and auditors were referred to as markers and checkers, and intentional and 
unintentional errors were referred to as red and blue units, respectively.’* 


IV. Empirical Results 
Regressions and Contrasts 


The data are analyzed from several different perspectives. We graphically depict 
the summary statistics for each treatment manipulation in figure 2. Regressions serve 
to indicate the significance and directional effect of the independent variables.? An 
average of a 40-game sequence is the basis of each observation used in the regressions 
in table 7. Since some of these averages do not aptly describe the data because of trends 
and nonstationarity, we also examined contrast series," which plot the difference in 
the response series (e.g., test 1 percentage) between the high and low levels of each 
independent variable. We then constructed CuSum charts that facilitate the identifica- 
tion of changes or trends over time. The tth CuSum in this case is the cumulative sum of 
the first t observations (differences) from a contrast series (see fig. 3). If the differences 


Ce The checker's (auditor's) and marker's (manager's) instructions are available upon request from the 
authors. 

? We ran a MANOVA model with all five dependent variables to control for the experiment-wise error 
rate. Since the multivariate tests of significance for three of the four independent variables of interest were 
significant (see table 7), providing the univariate (regression) results serves to explain the MANOVA results. 
The more parsimonious model presented in table 7 eliminates insignificant interaction on the primary 
variables, fraud commission, and detection. The full and parsimonious models generated similar results. 

D Let A" and A be the set of cell numbers in which the level of audit fee is high and low, respectively. 
Referring to table 5, we see that A*= (1,2,3,4,5,6,7,8] and A~= [9,10,11,12,13,14,15,16]. The contrast series is 


defined as: 
gl KAN yu) /^ for i=1,2,.. .,40, 
h&€A* IES 


where h =the high level of the independent variable, 1—the low level of the independent variable, y represents 
the average of all observations for a particular cell, and i represents the game number. The tth CuSum S, is 
defined as: 


t 
S, AS d,. 


Ji 
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Table 7 
Regression Results 


Dependent Variables 


Multivariate Fraud Fraud Amount 

Effects Significance ` Commission Test 1 Test 2 Detection Spent 
Constant 0.611 0.698 0.541 0.565 182.28 
(95.78) (139.51) (89.47) (62.86) (161.26) 

A (0.086) —0.028 0.021 —0.007 0.009 —2.25 
(74.44) (4.34) (1.18) (1.06) (—1.99) 

P (0.032) —0.024 —0.007 0.061 0.032 10.12 
(3.81) (—1.24) (10.22) (3.61) (8.95) 

M (0.001) — 0.013 — 0.049 —0.064 0.049 14.41 
{—2.15) (-9.82) (—10.67) (5.52) (12.75) 

I (0.330) ^J —0.012 0.042 — 0.002 0.017 0.59 
(— 1.96) (8.41) (—0.32) (1.95) (0.52) 

AP —0.019 —0.042 0.008 0.015 0.72 
(— 2.96) (—8.51) (1.45) (1.75) (0.64) 

AI — 0.024 —0.018 — 0.013 0.001 —2.96 
(—3.70) (—3.72) (-2.16) (0.19) (—2.62) 

PI — 0.007 . —0.027 — 0.033 — 0.020 —4.81 
(71.23) (— 5.55) (—5.48) (—2.26) (—4.25) 

API —0.004 —0.014 — 0.009 —0.019 —2.33 
(—0.69) (72.83) (71.51) (72.17) (— 2.08) 

PMI — 0.023 —0.017 — 0.037 0.003 —5.30 
(—3.68) (—3.53) (—6.20) (0.38) (—4.69) 

APMI (0.840) — 0.017 —0.042 0.004 0.009 0.03 
(72.67) (—8.52) (0.70) (1.04) (0.03) 





Note: A, P, M, and I denote the four independent variables: audit fee, penalty, minimum required testing, 
and internal control. The t-statistics, enclosed in parentheses, appear below the corresponding coeffi- 
cient. Use of a one-tailed t-test is appropriate when directional predictions exist (see table 3). One- 
tailed significance at a=0.1, 0.05, 0.01, and 0.0005 is 1.30, 1.67, 2.39, and 3.46, respectively. Two- 
tailed significance at «=0.1, 0.05, 0.01, and 0.001 is 1.67, 2.00, 2.66, and 3.46. Insignificant inter- 
actions on the primary variables, fraud commission and fraud detection, were deleted. The full and 
simpler models yielded similar results. 


have a mean greater than zero, then the slope of the CuSum is positive and shows an 
upward trend. Similarly, a downward trend reflects a negative mean. The discussion of 
the empirical results draws on the information in the regressions in table 7 and in 
figures 2 and 3. 

Previous experimental economics studies of auditing issues have typically used 
four or fewer independent observations for each cell. Such sample designs limit the 
experimenter's ability to employ classical statistical tests based on truly independent 
observations. In contrast, the data set in this study consists of eight or nine independent 
observations for each cell, which increases the power of our test and our ability to draw 
statistical inferences. 
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Fraud Commission. The coefficients and t-statistics for the dependent variable of 
fraud commission are given in table 7. All the main effects (i.e., A, audit fee; P, penalty; 
M, minimum required testing; and I, internal control) and four interactions (AP, AI, 
PMI, and APMI) were significant at p« 0.05. The negative signs on the main effects 
suggest that managers committed less fraud with increases in audit fees, auditor's 
penalties, minimum required testing for fraud, and strength of internal control. The 
experimental results confirm the analytical predictions shown in table 3, except for 
penalty and internal control. Conversely, the results did not support the analytical 
predictions for the variables of minimum required testing’ and audit fee. However, the 
result for audit fee did support the prediction advanced by members of the profession 
that lower audit fees may result in substandard auditing and hence provide managers 
with an incentive to commit fraud. 

The model assumes that all players are risk-neutral and that this is common knowl- 
edge. In this multiperiod experiment, subjects have incomplete information in that they 
do not know each other's true utility functions. For this reason, subjects may attempt to 
establish a reputation for having a utility function of a particular form. If the Cohen 
Commission's argument holds, then the managers should anticipate that auditors will 
be more vigilant in the presence of the higher audit fees, and hence managers should 
commit less fraud under this regime. In fact, the auditors did test more aggressively 
during the first 15 games of the sequence when the audit fee was higher, and the man- 
agers committed less fraud throughout the entire sequence. 

One should interpret the main effect results in light of the significant interactions. 
The least fraud occurred when A, P, M, and I were at a high level, A and P had the same 
sign (which implies that both were at the high or low level), A and I had the same sign, 
and the product PMI was positive. This is true when A, P, M, and I are all at the high 
level. 

Tests of Transactions (Test 1). The regression results in table 7 indicate that three 
main effects—A (audit feeJ, M (minimum required testing), and I (internal con- 
trol)—were highly significant (p « 0.0005). These results imply that,.as internal control 
became stronger or audit fees increased, auditors invested more in tests of transactions. 
The negative coefficient of M suggests that subjects reduced discretionary testing when 
forced to sample 15 in test 2. This is consistent with the notion that different types of 
audit evidence can substitute for one another. These results confirm the analytical 
predictions (see table 3) regarding the effect of M and I on tests of transactions; the 
effect of audit fee confirmed the prediction based on our interpretation of the Cohen 
Commission's argument. 

The coefficient of P (penalty) was not significant. However, the CuSum results in 
figure 3 illustrate that the mean changed from positive in the first nine games to nega- . 
tive in the remaining 31. As auditors decided to purchase test 2 more frequently, evi- 


15 The analytical result that increasing minimum testing standards increases fraud seems counterintuitive 
and requires some explanation. Two points are worth noting. First, the model's prediction is based on the 
partial derivative of p with respect to L, evaluated at L —0. The derivative was positive, but only marginally so. 
Second, we framed the difference in testing scenarios (L=0, H=30; L=15, H=30) as a forced increase in 
minimum testing. An alternative frame is that L=15 represents a previously unavailable testing option that 
may be superior to H=30 in many cases. It is not that auditors are decreasing the amount of testing desired 
when L— 15. Rather, if they desired to test, then they were forced to choose H=30 when confronted with the 
L=0, H—30 scenario. Empirically, managers defrauded less and auditors tested less than the.equilibrium 
prediction. Consequently, the possibility of overtesting with (L0, H=30) is less probable. 
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dence bearing on that decision (i.e., test 1) became less valuable. All interactions were 
significant at p« 0.05, which suggests that one must consider the specific context when 
interpreting the main effects results and the comparative static predictions regarding 
test 1. 

Detailed Tests of Balances (Test 2) and Total Amount Spent on Testing. Two strong 
main effects affecting the purchase of test 2 are shown in table 7, and both confirm the 
respective analytical predictions (see table 3). The results also are consistent with the 
analytical prediction that changes in audit fee have no effect. Increases in penalty (P) 
increased purchases of test 2 at a high level (p « 0.0005), whereas increases in minimum 
required testing (M) decreased purchases of test 2 at a high level (p« 0.0005). As 
mentioned, auditor-subjects decreased discretionary spending when the minimun 
testing requirement increased. Despite these decreases in the purchase of both test 1 
and the high level of test 2, total audit costs (amount spent) increased (p « 0.0005) with 
increases in minimum required testing. Although auditors spent more on testing when 
their penalty increased, the additional costs were not without benefit, as fraud 
detection increased (p « 0.0005) and fraud commission decreased (p « 0.0005). 

Although the main effects for A and I did not achieve significance for test 2, they 
did affect test 2 through the interactions AI and PI, which were significant (p « 0.05). 

Fraud Detection. For the dependent variable Fraud Detection, three main effects— 
P (penalty), M (minimum required testing), and I (internal control)— and two interac- 
tions, PI and API, were significant at p « 0.05. The fourth main effect, A (audit fee), was 
not significant. The results on the main effects confirm the analytical predictions (see 
table 3). 

Since the interactions PI and API have negative signs, more fraud detection 
occurred when P and I were at different levels and the product of API was negative. 
Moreover, if P (penalty) was at a high level, then stronger internal control (I) actually 
decreased fraud detection. One explanation is that stronger internal control stimulates 
the purchase of test 1 (p<0.0005); however, when exposed to a high penalty, auditors 
may use test 1 to decide when not to purchase test 2. 

To summarize, the regression results allow us to draw the following inferences: 
economic incentives did affect subjects' responses to changes in the level of factors, for 
most cases in the direction predicted a priori. Several interactions are significant, and 
the existence of these interactions suggest that the impact of a factor can be affected by 
the situation. 


Correlations and Cross-Correlations Among Dependent Variables 


- We explored the relationship between fraud, testing, and detection by using corre- 
lations of both the 40-game means (i.e., aggregate correlations) and the game-by-game 
data within the 40-game sequence (cross-correlations). The aggregate correlations pro- 
vide evidence on the relationship between two dependent variables but do not suggest 
causality. To generate evidence supportive of causality, we use cross-correlations of 
game-by-game data. The dynamic interaction manifest in game-by-game correlations 
captures, in part, how the players responded to each other's decisions. Several impor- 
tant questions relate to causality. For example, is fraud deterred by testing and detec- 
tion or, conversely, encouraged by lack of testing and failure to detect fraud? Also, does 
the commission of fraud spur more testing? Table 8 displays the cross-correlations 
among all the dependent variables for each of the four contrast series. 
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Table 8 


Cross-Correlations Between Contrast Series of Different Dependent 
Variables Using Game-by-Game Data 


Correlates V, „+o (Variable 1 at time t) with Vz „a (Variable 2 at time t-- k) 








. Audit Fee . Internal Control 
Significant Lags Significant Lags 
k= " : k= 
Vio Vae -3 -2 -1 0 ; 1 2 3 Vi eo Vio -3 -2 -1 0 1 2 3 
FC T1 : - FC T1 + + 
FC T2 - - + FC T2 - + 
FG FD MEL FC FD - + 
FC AS - + =- = FC AS ~ + 
T1 T2 + T1 T2 + E 
T1 FD + + + T1 . FD + 
T1 AS + T1 AS + + 
T2 FD 3 + T2 FD +. 
T2 AS 4 T2. AS + 3 + 
FD AS + 3 FD AS 2 
Required Testing : : Auditor Penalty 
Significant Lags : Significant Lags 
J k= k= 
Vi mp Vau i 3 SC: 2 - 1 0 1 2 3 Vi eo Vio = 3 = 2 -1 0 1 Ki 3 
FC T1 m spe c FC T1. 
FC T2 `= A + + © FC T2 - + 
FC FD — FC FD - + 
FC AS - 4o. + + FC AS - + 
T1 T2 . + Í T1 T2 —— = = = =- c 
T1 FD — - - + -2 T1 FD - = = = =- k on 
T1 AS — + + T1 AS - 
T2 FD e + = 12 ` FD + + + + 
T2 AS + A T2 AS 3 
FD AS ^" - + FD AS 2 + 


Note: One-tailed test is significant at a+0.05 if the correlation, p(V, ,, Vz), is 0.195 or greater. A plus 
(minus) sign indicates a correlation between positive (negative) 0.2 and 0.4; 2 indicates a positive cor- 
relation between 0.4 and 0.6; —2 indicates a negative correlation between —0.4 and — 0.6; and so on. 


FC=the percentage of games in which fraud was committed; 

T1 and T2= percentage of games in which test 1 and test 2 were performed, respectively; 
FD=the number of frauds detected divided by number of frauds committed; and 
AS= the total amount spent on testing. 


Example: For the audit fee response, a negative correlation is reported at lag k= —2 between fraud 
commission and fraud detection (—0.2-g(FC,, FD, ):» —0. 4). This implies that if the auditor detects 
fraud in games 1,2,3.. . .,38, fraud will be less likely to be committed two games hence De, games 
3,4,5,. . .40). 


The results reported in table 8 summarize correlations that are significant at 

p «0.05. The first four correlations (between fraud commission and test 1, test 2, fraud 
detection, and amount spent)** are generally negative for negative lags, but positive for 
15 The positive relationships between test 2 and detection, test 2 and amount spent, and detection and 


amount spent are to be expected. Test 2 provides a71 percent probability of detecting fraud, given it exists, end 
costs 240 francs, whereas test 1 costs only 30. 
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nonnegative lags. These results support affirmative answers to the questions asked 
above. The inverse correlation between testing and detection at times —3, —2, —1, and 
fraud at time zero supports the contention that (1) testing and detection deter fraud and 
(2) lack of testing or failure to detect encourages fraud. The positive correlation for 
most nonnegative lags suggests that fraud spurs the auditor to test and to detect fraud 
more often. 

Consistent with the notion that subjects did not perform test 2 randomly, we found 
positive cross-correlations between fraud commission and test 2 and between test 2 and 
detection at lag 0. One explanation is that each auditor referred to the summary of the 
manager's decisions during prior games of the 40-game series. Another explanation is 
that subjects determined when to purchase test 2 by properly evaluating the signal 
obtained from test 1.17 

Regarding the minimum required testing variable, we make two observations. First, 
the aggregate correlation!? between fraud detection and amount spent is lower (0.387 
vs. 0.552) when auditors are required to purchase a minimum sample size of 15 for test 
2. Hence, with mandated testing, amount spent and detection increased (see table 7) but 
the marginal effectiveness of money spent on testing decreased. Second, in cells with 
mandated testing, the aggregate correlations (0.184 vs. —0.373) and the cross-correla- 
tions (see table 8) between tests 1 and 2 are higher. The regression analysis indicates 
auditors decreased discretionary testing (high level of test 2) when required to sample. 
One justification for cross-correlations between tests 1 and 2 may be that a convincing 
signal from test 1 overcame subjects' reluctance to purchase a high level of test 2. The 
negative aggregate correlation (—0.373) in other cells (L=0) may result from a 
different use of test 1. Desiring information from test 2 but faced with a choice of L=0 
or H=30, subjects used test 1 to decide when not to purchase a high level of test 2. 

Regarding the internal control variable, we make two observations. First, when 
internal control is strong, the aggregate correlation between tests 1 and 2 is higher 
(0.215 vs. —0.154) and auditors perform test 1 more often. This is consistent with the 
idea that if internal control is strong and fraud exists, then tests of transactions (test 1) 
will lead to more detailed tests of balances (test 2). However, if internal control is weak 
and fraud exists, then test 1 is less likely to lead to use of test 2. Second, higher aggre- 
gate correlations exist between fraud commission and test 2 (0.416 vs. 0.121) and 
between commission and amount spent (0.354 vs. 0.044) when internal control is 
strong. This may reflect the auditors' ability to time the purchase of test 2 more effec- 
tively. An alternative explanation is that aggressive audit testing deterred managers less 
often when internal control was weak. 

A salient result from cross-correlations of the contrast series for penalty is that sub- 
jects purchasing test 1 tended to purchase test 2 less often. Consequently, they detected 
fraud less often. One implication of this scenario is that subjects who relied on com- 
pliance testing to reduce the extent of substantive tests suffered in a high-penalty envi- 
ronment. 


7 As shown in table 7, auditors purchased more of test 1 with strong internal control (p « 0.0005). Although 
auditors did not spend more on test 2 De, the sign of the coefficient for internal control is negative), they 
detected fraud more frequently (p« 0.05). This suggests that auditors did rely on test 1 to determine their 
timing of test 2. 

18 A table of all aggregate correlations is available from the authors upon request. 
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V. Gonclusion 


The objective of this study was to gain a better understanding of the strategic inter- 
action between a manager who can commit fraud and an auditor who can test for 
fraud. We strive to develop theory through two research methods, rigorous game-theo- 
retic analysis and economic experimentation, and we designed each part of the project 
with the other part in mind. Corroboration between the findings from analysis and 
experimentation lends credence to the validity of findings. 

Most of the statistically significant responses to different treatment levels of the 
independent variables were directionally consistent with the model's predictions. An 
increase in the auditor's penalty decreased fraud, increased detailed tests of balances, 
and increased fraud detection. 

When forced to increase the minimum amount of testing for fraud, auditors 
decreased discretionary testing yet still spent more on testing overall. The increased 
spending increased fraud detection and decreased fraud commission. However, the 
marginal effectiveness of money spent on testing (i.e., efficiency) decreased when audi- 
tors were forced to meet higher minimum standards in all games. 

The strength of the internal control structure played an important role in fraud 
detection and prevention. When internal control was strong, auditors performed more 
tests of transactions, did not perform more tests for fraud, yet detected fraud more fre- 
quently. In addition, managers committed fraud less frequently. A stronger internal 
control structure also promoted higher correlations (1) between the purchase of tests of 
transactions and tests for fraud and (2) between fraud commission and tests for fraud. 

An increase in the auditor's fee resulted in less fraud and in more tests of 
transactions but in less spent on testing overall. The CuSum graphs revealed that 
auditors spent more on testing and detected more fraud in early games but did the 
opposite in later games of the 40-game series. This example of multiperiod gaming high- 
lights the need to supplement single-period analysis, as well as statistical analysis based 
only on the mean of the series. These results do not support the analytical finding that 
the audit fee level is irrelevant. 

The correlation and cross-correlation analyses supported four conclusions: (1) 
subjects inferred when to perform detailed tests of balances (test 2) by purposefully 
evaluating the evidence obtained from tests of transactions (test 1), (2) testing and 
detection deterred fraud, (3) lack of testing or failure to detect encouraged fraud, and (4) 
the incidence of fraud resulted in greater testing and detection in future games. 

It should be stressed that our anlaysis and experiment were sufficiently general to 
fit both types of irregularities, fraud and defalcations, yet not so specific as to exclude 
either one. Hence, any generalizations should pertain to the detection of irregularities 
rather than to specific aspects of management fraud. Modeling the unique ways in 
which management fraud is perpetrated and discovered, as opposed to other types of 
irregularities, remains for future research. Also, we focused solely on the effect of 
economic incentives and therefore leave for further study the effects of ethical or 
psychological factors on fraud commission and detection. 
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Appendix 
Statement of Propositions 


Proposition 1. For a given level of internal control and a given prior probability p that the manager 
chooses Ê De, commits fraud), the auditor’s optimal decisions are as follows: 


1. If the auditor performs test 1 and therefore learns the percentage of errors, y (fig. 1, node 1), then 
the auditor’s optimal sample size for test 2 is: 
l L ify<K, 
av= PISK (A1) 


where K=(02/#)fn [Z/(4 —Z)\+ati/2+(o7/ten[(1—p)/p] and Z=c,(H~L)/[(A,+Ad(Qi—Qa)] 

2. If the auditor does not perform test 1 (fig. 1, node 2), then the auditor’s optimal sample size for test 
2 is: 

L ifp<Z, 


aigle gblz (A2) 


where Z is defined as in part 1. 
3. Two cases exist at node 3, figure 1, where the auditor decides whether to perform test 1. Let 
,= Probability (y<K|fraud exists) and &,— Probability (y«K|fraud does not exist). 


Suppose p«Z. The auditor's optimal strategy at node 3 is af=0 if, 
[(A;3- Aj(Qi — Q2) - c; ( H — L)]p 


and af =w otherwise. In this case the auditor's optimal strategy is either strategy 1 Io, 20, a( 2) 
=L], or strategy 2 [a,=w,ai(y)]. 


Suppose p>Z. The auditor's optimal stategy at node 3 is af=0 if, 
c.{H— L)&,(1-—p)—ciw 
I(A, tA MO: 7 Q3) -(H Un 


and af —w otherwise. In this case, the auditor's optimal strategy is either strategy 3 [a.=0, 
a}(@)=H] or strategy 2 [a.—w, af (y)]. à 


Proposition 2. The manager's optimal choice p* at the beginning of the game (fig. 1, node 4) de- 
pends on the auditor's optimal strategy, as follows: 


—4, - (A3) 


<%,, ` (A4) 


1. If the auditor employs strategy 1, To, 20, af(@)=L], the manager's optimal choice is p*=1 if, l 
M:Qı—-M.(1-Q:)>0, 


and p*=0 otherwise. 
2. Ifthe auditor employs strategy 3, To, —0, ał(Ø}=H], the manager's optimal choice is p*=1 if, 


D2zM,Qi-M;(1—-Q:)»0, 


and p*=0 otherwise. 
3. Ifthe auditor employs strategy 2 [a.— w, a¥(y)], the manager's optimal choice is characterized by 
the following first-order condition: 


— — f 2 
(M,-Mj(Qi—-Qi  t(p-1)/2« 207 
where D is as defined in part 2 and &,[K(p)] emphasizes the dependence of K on p. 


$,[K(p)]* 


Proposition 3. The Nash equilibria (auditor strategy, manager's probability of committing fraud) of the 
game are as follows: 


1. (Strategy 1, p=0) is a Nash equilibrium if equation (A3) in Proposition 1 holds and, 
M,Qi—M,(1—Q:) <0. 

2. (Strategy 3, p=1) is a Nash equilibrium if equation (A4) in Proposition 1 holds and, 
M,Q2.—M,(1—Q2)>0. 

3. (Strategy 2, p*), where p* satisfies the first-order condition in equation (A5) in Proposition 2. 
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Proof of Propositions . 
Proof of Proposition 1: Let P- posterior probability that the manager committed fraud, i.e., P— Pr(fraud |y), 
MM fy |t Pref) 
fly lt=i)Pr(t=ê)+f(y | t- 0) Pri 0) 


where Pr(t=f)=p, Pr(t=0)=1—p, and f(+) is a normal density with mean p+t and variance oi. 
Because the auditor is assumed to be risk-neutral, the auditor's decisions are unaffected by the audit 
fee 


Node 1: a,=w, so the auditor observes y, the actual percentage of errors in the population. Compare 
the following expected returns for the auditor: 


Q: =W and Ql: A;,(1-Q;)P—A,Q.P—oc;L; (A6] 
a,=w and a4- H: A,(1—Q3)P—A,Q;P—c;H. (A7) 


Equation (A1) « equation (A2) if, 
Ca( H- L) 
(A,+An(Qi-Qz2) 


=Z. (A8) 


Substituting Pr(fraud|y) Se 





exp{—[y—(#+1)]7/207}, 
Tc 


into the expression for P in equation (A8) and simplifying shows that equation (A6)> equation 
(A7} if y<K. This establishes equation (A1). 


Node 2: a,=0. The comparison is the same as for node 1 and results in equation (A8) with P replaced 
by p. This establishes equation (A2). 


Node 3: The use of backward induction and knowledge of the optimal strategies at nodes 1 and 2 
permit us to compare only the auditor's expected returns with [a,=0 and a£(6)] and (a,=w and 
at (y)]. 


1. Suppose p<Z. If-a,=0, then až =L. Thus, compare the following expected: returns to the 
auditor: ` 
a,=0 and af(¢@)=L: A,{(1-Q:)p—A,Qip—eaL, and (A9) 


K 
a,=w and a£(y): | ' A(1-Qi)Pg(y)dy 


: ; 
2 +Í Agang) A,(1—Q3)Pg(y)dy 
o K 


A V -AiQePstrYdy- es (- LtPrG bien a 
K 


+Pr(y>Kjt=i)p]-—ciw—c2L, (A10) 


where g(y)=f(y|t=f)Pr(t=t)+f(y|t=0)Pr(t=0). Letting és Pr(ysK|t-t), and de 
zPr(ysK|t-0) and simplifying the inequality (A9)<(A10) establishes equation (A3), 
assuming, 


[A,+A(Q:—Q:}—02({H—-L)] p 0. (A11) 

2. Suppose p>Z . If 2,20, then a — H. Thus, compare the following expected returns to the 
auditor: 

a,=0 and of (6) H: A,(1—Q:)p- A(Q;p-c;H (A12) 


a,—w and a?(y): as in equation (A10). Simplifying the inequality (A12)« (A10) establishes 
equation (A4), assuming equation (A11) holds. 
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Proof of Proposition 2: Note that because the manager is assumed to be risk-neutral, the manager's deci- 
sions. are unaffected by the fee received. 


1. If the auditor employs strategy 1 fo, a2=L), the manager's problem is: 
Mex  (1-p)0)-p[M,Q. - M(1- Q1]. 
` P 
Since the objective function is linear in p, the manager's optimal choice is: 
-Í 1 if M,Q—M.{1—Q,)>0, 
0 if M,Q:—M,{1-—Q:)<0. 
2. If the auditor employs strategy 3 (a,=0, gas HL the manager's problem is: 
Max (1—p)(0)+p[M,Q.—M.{1—Qz)}, and . 
p 
the manager's optimal choice is: 
AT p=} 1 if (1—Q1)(( Mi) -Q1M; 70, 
0 if(1-Qi(—M)) - Q;:M,«0. 
3. If the auditor employs strategy 2 [a:=w, a£(y)], the manager's problem is: 
Max  (1-p)(0)*p(é.[M;Q: -Mi(1-Q1)] -(1—6:.)]M;Q; — Mi(1—Q:)]I- 
p 
Equivalently, the manager's problem is: 
Max  p(M,Q;-M,(1-Q3)-.[KCp)IICM, - Mi(Q: -Q2]]]. 
p 
where ¢,[K(p)] indicates that ¢, is the value of the cumulative ees function of N(u--f, o?) 
evaluated at K(p). The first-order condition is: . 
&K(p) HM, Qe-M(- QUIM MOI: - Q3 
= —(u-- t? 
epe =0. 
t(p-1)(/23 ) 20? 

Proof of Proposition 3: The definition of K requires 0<Z<1. We list below the possible equilibria. In 
Proposition 1 where p<Z, suppose inequality (A3) holds. Then the auditor’s optimal strategy is 
strategy 1 (no test 1, low test 2). If M,Q.:—M.(1—Q1)-0, then by Proposition 2, the manager's optimal 
choice is p*=0. Because 0<Z, it follows that p*<Z, and the auditor's optimal response to p*=0 is 
strategy 1. Hence, (strategy 1, p*=0) is an equilibrium if inequality (A3) holds and MO, 
-M(1-Q;)s0. If inequality (A3) does not hold, but p*«Z satisfies the first-order condition in 
equation (A5) of Propositian 2, then (strategy 2, p*) is an equilibrium. 

In Proposition 1, where p>Z, suppose inequality (A4) holds. Then the auditor's optimal strategy 
is strategy 3 (no test 1, high test 2). If M,Q; —M,(1—Q3)0, then by Proposition 2, the manager's 
optimal choice is p*=1. Because Z<1, it follows that Z« p*, and the auditor's optimal response to 
p*=1 is strategy 3. Hence, (strategy 3, p*=1) is an equilibrium if inequality (A4) holds and 
M,Q;—M.(1-— Q1)» 0. If inequality (A4) does not hold but p* >Z satisfies the first-order condition in 
equation (A5) of Proposition 2, then (strategy 2, p*) is an equilibrium. 

Proof of Comparative Statics 

Proof Related to Footnote 4: 

Lo NET NND 
az  iZ(1-Z) 
SZ - olL-H) 

9A, (Q:-Qz)(A,+ Ar)? 


20. if0<Z<1 and (A13) 


Therefore, 


RAG co goe, 


0A, OZ ôA, 
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The unconditional probability of fraud detection, given fraud exists and strategy 2 is used, is: 
B b ) üd 
z1- aa teg y 
- E 
mud een? aH" -ipy]50  ifO«Z«i. 


Proof Related to Footnote 5: 
aZ c Dër Se 


ôL A,+A, (Q:—Q:}? 
for the parameters in this study. 
SK 39K 2o (see eq. [A13]).- 
ôL  0Z OL 


Proof Related to Footnote 6: The probability of fraud detection, given fraud exists, with strategy 1 is 
1—(1- EI. Its derivative with respect to Lis -(1—£)*en((1—1)» 0 if 0<i<1. The probability of fraud 
detection, given fraud exists, with strategy 3 is 1—(1— f)”, which is unaffected by changes in L. The 
derivative with respect to L (evaluated at L=0) of B, the unconditional probability of fraud detection, 
given fraud exists and using strategy 2, was evaluated numerically for all values of p for which 
strategy 2 is optimal. In all such cases, the derivative was positive. 


Proof Related to Footnote 7: 


if p is fixed, 
Pu eet? SC D-Dilseg 
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SYNOPSIS AND INTRODUCTION: Research (see Wright 1988 and 
Bedard 1989 for reviews) has examined how experience affects the 
auditor's ability to perform audit tasks successfully. A plausible explanation 
(see, e.g., Schmidt et al. 1986) for the failure to obtain a significant positive 
relationship between experience and performance with regularity is that 
these constructs are indirectly related (for other reasons see Bonner 1990). 
Few studies have attempted to explicate this indirect relationship by 
examining the knowledge and skills that develop with audit experience and 
may lead to improved task performance (cf. Alba and Hutchinson 1987).' 

The current study focuses on the manner in which experience affects 
knowledge structure for several reasons. First, identification of "systematic 
differences in content and structure of (domain-specific) knowledge . . . 
can be used to facilitate investigating the relationship [between experience 
and performance]" (Davis and Solomon 1989, 160). For example, when 
systematic differences are identified, the relationship between these differ- 
ences and expert performance can be examined empirically. Second, a 
more refined knowledge structure is considered by many (e.g., Chi et al. 
1982) to have a significant influence on skilled performance. Substantiating 
this point, Schmidt et al. (1986) found that job knowledge was the 
strongest determinant of job performance (and that experience was the 
strongest determinant of job knowledge). In accounting, many researchers 


! In this framework, experience is considered a necessary but not a sufficient prerequisite for developing 
expert performance. 
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(e.g., Frederick and Libby 1986; Biggs et al. 1988) have attributed differ- 
ences in behavior to differences in knowledge, but only Bonner and Lewis 
(1990) and Bonner et al. (1992) have reported results consistent with this 
relationship. 

This article investigates the nature of changes in the auditor’s knowl- 
edge about errors and irregularities as experience is acquired.2 Knowledge 
of errors is examined for three reasons. First, identification of errors is im- 
portant to auditors; Statement on Auditing Standards (SAS) No. 53 
(AICPA 1988a) specifically makes the auditor responsible for detecting 
errors. Second, understanding the characteristics of errors and their inter- 
action is important when designing and performing appropriate audit pro- 
cedures and evaluating the results of those procedures (AICPA 1988a, 3). 
Since such an understanding appears to be complex, the auditor's 
knowledge of errors is likely to be a meaningful area for studying the 
effects of experience. Third, sparse research (Libby 1985; Libby and 
Frederick 1990) has examined the structure of auditors’ knowledge of 
errors. 

Identifying differences in knowledge between inexperienced and ex- 
perienced auditors is of potential practical benefit for the training of 
auditors (cf. Brown and Stanners 1983). Furthermore, identification of 
knowledge differences can assist in more effective assignment of auditors 
to tasks for which they have the appropriate level of knowledge. Finally, 
the development of decision aids and expert systems in auditing (see 
Brown and Murphy 1990; Messier and Hansen 1987) can be improved. 

Earlier research suggests that, as auditors gain experience: (1) they 
know more errors, (2) they have more accurate error knowledge, (3) they 
know more atypical errors, and (4) the causally-related features of errors 
(where the errors occurred and the internal control objectives violated) 
become relatively more salient. 

Ninety-five subjects at four levels of experience performed two tasks. 
In task 1, subjects were given 15 minutes to list as many errors as possible 
that would occur in the sales-receivables-cash receipts cycle of a typical 
wholesaling or manufacturing company. This task was expected to facili- 
tate examination of the relationship between experience and the quantity, 
quality, and typicality of knowledge of errors in an unobtrusive manner. 
Task 2, a conditional prediction task, was employed to produce evidence 
on the extent to which certain causally-related features of errors become 
relatively more salient with experience. 

Consistent with previous audit research, subjects with greater auditing 
experience recalled more errors and fewer incorrect items. In addition, sub- 
jects with greater auditing experience recalled more atypical errors. Two 
features of errors that are related to causal explanation, the violated internal 
control objective and the department in which the error occurred, were 
found to be salient. However, only the violated internal control objective 
appeared to increase in salience with experience. 


2 For the remainder of the article, the term “errors” will be used to represent “errors and irregularities.” 
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Data Availability: Data used in this study are available from the author 
upon request. 


HE remainder of this article is organized into four sections. The next section pre- 

sents the hypotheses to be investigated and the previous literature upon which 

the hypotheses are based. The second section explains the methods employed to 
test the hypotheses, and the third section presents the results of the experiments. 
Finally, the fourth section contains a discussion of the results, possible limitations of 
the study, and some areas for future research. 


I. Formulation of Hypotheses 
Importance of Errors in the Audit Process 


During an audit, the auditor must rely on error knowledge. For the purposes of this 
study, errors will be defined as “any departure from the truth in the financial state- 
ments or accounting records or any deviation from established and duly authorized and 
established company policies" (Mautz and Sharaf 1961, 118).? Of particular importance. 
is the discovery of an error during the performance of either tests of controls or sub- 
stantive testing. SAS No. 53 states: 


.. . performance of auditing procedures during the audit may result in the detection of 
conditions or circumstances that should cause the auditor to consider whether material 
misstatements exist. If a condition or circumstance differs adversely from the auditor's 
expectation, the auditor needs to consider the reason for such a difference. . .. When 
such conditions or circumstances exist, the planned scope of audit procedures should be 
reconsidered (AICPA 1988a, 9-10). 


Thus, SAS No. 53 assumes that the auditor who discovers an error possesses sufficient 
knowledge about the potential sources and effects of the error to proceed appropriately. 
Nevertheless, examination of a number of audit manuals provided only very general 
guidance about how auditors should proceed when errors are found. One aspect of the 
present study is to investigate whether auditors with different levels of experience pos- 
sess differential knowledge of errors, which would, in turn, affect their capacity to 
reconsider the planned scope of audit procedures. 


Changes in Knowledge with Experience 


Many aspects of an auditor’s knowlege about errors are likely to develop with 
experience.* The knowledge of an auditing student or a novice auditor is necessarily 
confined to information gained from textbooks and, perhaps, training sessions. Further 


3 This definition is broader than that presented in SAS No. 53 (AICPA 1988a), but it is consistent with the 
list of errors identified by reviewing various auditing textbooks and audit manuals, and with the responses of 
the subjects in this study to task 1 (see table 1). 

* All aspects of knowledge about errors may not develop with experience in a typical audit environment. 
For instance, Ashton (1991) found that auditors' base rate frequency knowledge for financial statement errors 
js not very accurate and that this knowledge does not become more accurate with experience (Libby 1985 and 
Libby and Frederick 1990 report conflicting results, however). It may be that this specific knowledge about 
errors is particularly dependent upon direct experience. In fact, Ashton attributes her findings to the fact that 
auditors' direct exposure to financial statement errors is limited. 
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development of knowledge of errors is likely to be a function of specific audit experi- 
ences, discussion of audits with colleagues, supervision and review of work by superi- 
ors, case materials used in training programs, the following of audit plans, and the use 
of audit guides. Advanced-level activities such as the supervision of subordinates and 
designing actual audit plans are likely to reinforce and, perhaps, enhance error 
knowledge. 

In precisely what manner, then, does experience affect the auditor's knowledge of 
errors? Research in psychology (see, e.g., Hayes-Roth and Hayes-Roth 1975; Hutchin- 
son 1983; Murphy and Wright 1984) has demonstrated that a person with more experi- 
ence in a substantive area has more items stored in memory.5 Therefore, as auditing 
experience is gained, the number of errors known by the auditor is expected to 
increase. At the same time, it becomes easier to distinguish items that belong to differ- 
ent categories. Weber and Crocker (1983) have shown that increased experience results 
in a more accurate and more complicated category structure. Therefore, the auditor's 
concept of errors is likely to become more defined and the ability to determine whether 
certain errors occur in a particular transaction cycle is likely to improve as experience 
increases. Employing a hypothesis-generation task, Libby and Frederick (1990) report 
results that are consistent with these speculations. 

In addition, evidence exists that the most typical members of a category? are 
learned first and are more frequently recalled later (Mervis and Pani 1980; Mervis and 
Rosch 1981; Nelson and Nelson 1978). As auditing experience increases, more atypical 
errors are expected to be learned. The following three hypotheses are, therefore, pro- 
posed: 


H1: The number of different types of errors known by the auditor increases with 
experience. 

H2: The accuracy of the auditor's error knowledge increases with experience. 

H3: The auditor's knowlege of atypical errors increases with experience. 


Other changes in the auditor's knowledge base regarding errors are also likely to 
occur with experience. Murphy and Medin (1985) maintain that causal relationships 
become more noticed or more salient in the cognitive structure as experience increases. 
Support for the idea that, with experience, memory contains more causal relations 
among known items comes from both developmental and cognitive psychology. Studies 
in developmental psychology have demonstrated that young children's knowledge is 
organized along a functional or perceptual dimension, while older children's knowl- 
edge is organized along a semantic or conceptual dimension (see, e.g., Howard and 
Howard 1977; Melkman et al. 1981). Chi and Ceci (1987) argue that these differences in 
organization are a function of the subject's experience within the domain rather than 
being a function of the subject's age. 


5 'This research does not address the exact form of the relationship between experience and the number of 
members of a category in memory other than that the slope of the function is positive. Research from learning 
psychology (see, e.g., Bower and Hilgard 1981), however, would also suggest that for many categories this 
function is negatively accelerated and approaches a horizontal asymptote (i.e., strictly concave). 

5 Typicality is the degree to which an object is representative of a category. The typicality of a category 
member is considered to be a function of how frequently the item is “seen, talked about, or interacted with . . ." 
(Malt and Smith 1982, 69). 
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In cognitive psychology, a number of studies have demonstrated differences 
between “novices” and “experts” in the organization of memory (see, e.g., Adelson 
1981; Chase and Simon 1973; Chi et al. 1981; Hutchinson 1983; Schoenfeld and 
Herrmann 1982)." Most of these studies suggest that a person shifts from a “surface” 
structure to a “deep” or “abstract” structure as she or he gains experience and exper- 
tise. Deep structure may involve underlying principles (see, e.g., Chi et al. 1981) or 
underlying ingredients (Hutchinson 1983). Voss et al. (1983) suggest that as learning 
within a domain increases, individuals construct causal relationships among concepts 
and develop strategies or procedures for solving different problems. Chi et al. (1982) 
support this suggestion by demonstrating that "experts" possess more procedural 
knowledge and more knowlege about the conditions under which certain procedures 
should be applied. 

Although the professional accounting literature suggests that errors possess many 
features (AICPA 1988a; Mautz and Sharaf 1961) and that the auditor probably becomes 
more aware of these features as experience is gained, the psychological literature 
suggests that the features related to causal explanations should become relatively more 
salient as experience increases. Which features are causally related, however, can vary 
from situation to situation. Hayes-Roth and Hayes-Roth (1975) support this idea when 
they indicate that network configurations in memory are flexible, depending upon the 
individual's retrieval demands. One feature that is likely to be related to causal 
reasoning when an error is discovered is the source of the error (AICPA 1987, 10). The 
source of an error could be the individual perpetrator or the department in which the 
error occurred. Because the duties assigned to specific personnel vary across 
companies, the “department” was examined in this study. The discovery of an error 
that occurred in a specific department should lead to a search for other possible errors 
in the same department. 

A second feature that is likely to be related to causal reasoning when an error is 
discovered is the control procedure necessary to prevent or detect the error. The 
discovery of an error that violated a specific control procedure should lead to a search 
for other potential errors that could occur if that control were not in place. The link 
between controls and potential misstatements is emphasized in SAS No. 55 (AICPA 
1988b). Because there can be an almost one-to-one correspondence between errors and 
internal control procedures, a more general category, internal control objective, was 
examined in this study.? The preceding discussion leads to the following two additional 
hypotheses: 


H4: The control objective violated when an error occurs is a feature that becomes 
relatively more salient to the auditor with experience. 

H5: The department in which an error occurs is a feature that becomes relatively 
more salient to the auditor with experience. 


7 In these studies, the classification of expert appears to be primarily based on experience as opposed to 
performance. Typically, the experts were faculty or graduate students, while the novices were undergraduate 
students. An exception is the Chase and Simon (1973) study in which the expert was a master chess player, a | 
classification based on performance. 

* Control objectives have been employed in prior research (Frederick 1991) as categories around which 
specific internal controls are organized. 
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II. Method 


Subjects included 72 auditors from ten offices of five different Big Eight firms 
located in north central Florida. Firms were requested to provide equal numbers of 
juniors, seniors, and managers with experience in the audits of manufacturing and/or 
wholesaling companies. This resulted in a sample of 29 juniors, 21 seniors, and 22 
managers. In addition, 23 students enrolled in an introductory auditing class 
participated. These subjects had just completed a study of the sales, receivables, and 
cash receipts cycle. Median years of auditing experience for the subjects were: 
students 0; juniors 1; seniors 3; and managers 6.3. 

The two tasks were administered to auditors that met in small groups at their 
offices and to the students at the University of Florida. The researcher was present 
during all administrations of the experiment. Subjects were assured beforehand that 
their identities and that of their firms would not be disclosed, and the importance of 
independent work was stressed. After completing the experimental tasks, demographic 
information was collected from the subjects by questionnaire. The combined tasks took 
approximately 45 minutes to complete. 


Task 1—Unconstrained Free Recall 


Task 1 was an unconstrained free recall task to test hypotheses 1, 2, and 3. This task 
has been employed only once to study the effects of experience (Hutchinson 1983), but 
has been used frequently in the study of memory (see, e.g., Bousfield and Barclay 1950; 
Bousfield and Sedgewick 1944; Gruenewald and Lockhead 1980; Herrmann and Pearle 
1981; Indow and Togano 1970; Johnson et al. 1951; Millsap and Meredith 1987; Rubin 
and Olson 1980). Unconstrained free recall is a method of obtaining data about a 
person's knowledge of a particular domain in an unobtrusive manner (see Rubin and 
Olson 1980, 354-55) and is not intended to mimic a job-related situation.” To this end, 
the current study employs unconstrained rather than constrained free recall'! so that 
the probability of recall, the timing of recall, and the order of recall would be 
determined by the subject's memory organization and retrieval strategies alone and 
would not be affected by the content and structure of a presented list (see Pellegrino 
and Ingram 1979, 35-36; Rubin and Olson 1980, 354). Employment of this task in the 
tests of hypotheses 1 and 2 can be viewed as an extension of the limited previous 
auditing research on experience and memory (Frederick 1991; Libby and Frederick 
1990; Weber 1980). 

In this task, subjects were allowed 15 minutes to list, in order of recall, as many 
different errors as possible that might occur in the sales-receivables-cash receipts cycle 
of a typical wholesaling or manufacturing company. Each subject was provided with 
lined sheets of paper to record the errors and the time when she or he completed 
recording each error’ (see appendix A for a copy of the instrument). The time clock 


? One junior-level subject who accidentally skipped a page of the instrument was deleted from the analysis 
in task 2. i 

10 Nevertheless, the task is similar in nature to the consideration of errars that occurs at the planning stage 
of the audit. 

1 Previous auditing research (Frederick 1991; Weber 1980) has employed constrained free recall tasks to 
study memory organization. In constrained free recall, a list of items is presented, and the subject is later asked 
to recall the items in the list. 

12 The time between each item in the recall protocol was calculated to construct similarity matrices for each 
subject. To determine whether any dimensionality or related clusters in the data could be identified, analysis of 
a more exploratory nature—multidimensional scaling (MDS) and cluster analysis—was performed upon these 
similarity matrices (see Tubbs 1988 for details). 
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was a videotape tbat displayed the number of seconds that had passed since the 
beginning of the task. It ran from 000 to 900. This method of recording time has been 
employed previously by Hutchinson (1983).'? 

A fairly comprehensive list of 44 errors that could occur in the sales-receivables- 
cash receipts cycle of a wholesaling or manufacturing firm was identified by the 
experimenter by reviewing various auditing textbooks and the audit manuals of five Big 
Eight firms (see table 1). Each item in each subject's recall protocol was coded as either 
one of the 44 errors on the list or as an incorrect item.!^ 

Coding was performed by the experimenter and an accounting graduate student 
with experience in the audits of manufacturing firms. Each coder independently coded 
each subject's recall protocol. Inter-rater reliability, or the total number of agreements 
divided by the total number of items across all subjects, was 0.815. Kappa, the '*propor- 
tion of joint judgments in which there is agreement, after chance agreement is 
excluded" (Cohen 1960, 46) was 0.777 (Z— 73.911, p 0.001). The coders subsequently 
discussed and reconciled any items on which they disagreed. 

Information from the recall protocols (i.e., the list of items recalled) was used to test 
the first three hypotheses. The total number of errors recalled by each subject that were 
not incorrect or repetitions of earlier mentioned items served as a surrogate for the 
number of items known and was used as the dependent variable for testing hypothesis 
1. This measure is a reasonable surrogate because the number of items recalled is con- 
sidered to be directly related to the number known (see, e.g., Indow and Togano 1970; 
Millsap and Meredith 1987). The ratio of the number of items that were coded as incor- 
rect to the total number of items retrieved that were not repetitions for each subject 
served as the dependent variable for testing hypothesis 2. To test hypothesis 3, the fre- 
quency with which each specific error occurred in the recall protocols of all the sub- 
jects was recorded (see table 1). These numbers were then divided by the total number 
of subjects to arrive at the percentage of subjects who recalled that particular error. 
This percentage is referred to as item dominance (or production frequency), and this 
measure is a commonly accepted surrogate for typicality (see, e.g., Barsalou 1985; 
Loftus 1973; Mervis et al. 1976).'^ Minimum item dominance, the smallest dominance 
score for a subject, served as the dependent variable for testing hypothesis 3. 


Task 2— Conditional Prediction 


Task 2 employs a conditional prediction task to test hypotheses 4 and 5. This task 
has not previously been employed in the study of experience but was employed by 
Johnson and Tversky (1984) to study the mental representations of a specific domain of 
knowledge, the prevalent causes of death. The task should be fairly realistic for an audi- 
tor because it is analogous to discovering an error during testing, thereby resulting in 
the auditor deciding how to alter or extend procedures to detect related errors. This ` 


9 There are other methods for recording temporal distance (see Bousfield and Sedgewick 1944; 
Gruenewald and Lockhead 1980; Millsap and Meredith 1987), but the results of Hutchinson (1983) are similar 
to those obtained with these other methods. 

' 4 Incorrect items included items that did not refer to the sales, receivables, and cash receipts cycle (e.g., 
“overstating cash by the use of two or more bank accounts") and items that did not meet the definition of a 
specific error or irregularity (e.g., “improper segregation of duties"). 

'5 Chang (1986), in a review of semantic memory research, discusses the relative status of the two major 
methods for assessing typicality, production frequency and ratings. The arguments for and against each mea- 
sure do not allow a clear preference (p. 206), but item dominance is the measure that has been employed most 
often (p. 201). These measures have been consistently found to be highly correlated (see, e.g., Barsalou 1985; 
Chumbley 1986; Mervis et al. 1976). 
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Table 1 
Errors and Their Frequency of Occurrence . 
J Frequencies 
Error 
Number Error Students Juniors Seniors Managers Total 
1 Orders accepted and goods shipped to 22 7 13 7 49 
poor credit risks or unauthorized cus- 
tomers. 
2 ` Orders accepted at terms other than 5 6 6 7 24 
` those authorized by management. 
3 Order specifications may not be met as 4 3 6 6 19 
: to type and quantity. 
4 Excessive and ,unwarranted granting 0 1 0 0 1 
of credit under kickback arrangement. 
5 Sales invoice incorrectly priced or ex- 10 6 5 8 29 
tended. 
6 Management, employees, or third 2 3 5 0 10 
parties receive products or services 
without being billed or at unauthorized 
reduced rates. 
‘7 Customers billed at incorrect amounts. 5 7 15 
8 Billings recorded but goods not 2 4 9 22 
shipped. 
9 AIR aged incorrectly; potentially uncol- 10 23 15 17 65 
lectible amounts not recognized. 
Error in recording sales in sales journal: 
10 Not recorded (shipped not billed). 17 10 12 10 49 
11 Recorded twice. 0 2 4 5 11 
12 Wrong amount. 2 7 4 3 16 
13 Wrong period. 6 15 11 16 48 
14 Error in posting sales/accounts receiv- 7 13 11 14 45 
able to general ledger. 
15 Fictitious sales. 15 14 11 14 54 
16 Failure to record recoveries on ac- 0 2 2 3 7 
counts written off. 
Error in posting accounts receivable to subsidiary ledger: 
17 Wrong amount. 2 3 0 0 5 
18 Wrong period. 1 5 1 1 8 
19 Wrong account. 5 6 4 6 21 
20 Not posted. 5 4 3 0 12 
21 Posted twice. D 1 1 0 2 
22 Checks not properly endorsed upon 4 4 4 3 15 
receipt. : 
23 Accompanying checks may not agree 5 5 6 4 20 
with prelist from mailroom. 
24 Cash or checks lost. DI 1 3 
25 Cash receipts not deposited on a timely 3 6 4 4. 17 


basis. 


(Continued) 
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Error 
Number 


Table 1—Continued 
Errors and Their Frequency of Occurrence 


Error - 


Students 


Error in recording of cash receipts in cash receipts journal: 


31 


Not recorded. 
Recorded twice. 
Wrong amount. 
Wrong period. 


Cash receipts recorded as sales rather 
than applied to A/R. 


Collections on account misappropri- 


~ ated. 


Error in posting cash receipts to accounts receivable subsidiary ledger: 


42 


43 


Not posted. 
Posted twice. 
Wrong amount. 
Wrong account. 
Wrong period. 


Lapping. 


Accounts improperly written off to 
cover misappropriation of receipts. 


Returns or other allowances misclassi- 
fied or not recorded. 


Returns not recorded in proper period. 


Credits issued for returns or allow- 
ances not earned or otherwise not ac- 
cording to company policy. 


Records may be destroyed, stolen, or 
lost. 


Overstatenient of revenues where right 
of return or warranties exist. 


Mathematical errors in computing a 
customer's balance. 


5 
0 
1 
2 
0 


9 


16 


2 


Juniors 


bo 


ré NRO 


13 


Frequencies 


Seniors Managers 


rä Dre o» 


13 


= 
a c ra rd 


13 


kA OD Cora N 


701 


Total 


11 


task is meant to provide, in comparison with task 1, a more suitable test for the pres- 
ence of characteristics supposedly acquired with auditing experience, such as "better 
cross-referencing” (Bedard 1989, 115) and knowledge of “event co-occurrences” 
(Waller and Felix 1984, 398). 

The 44 errors described in task 1 were classified according to a number of dimen- 
sions, including the internal control objective violated, the department in which the 
error occurred, the accounts affected, and the audit procedure appropriate to discover ` 
the error. The dimensions of primary interest, because of their probable relation to 


792 The Accounting Review, October 1992 


causal reasoning, were the internal control objective violated and the department in 
which the error occurred. Because of the nature of the task and the large number of 
responses required, only eight items from the original list of 44 were included. These 
were chosen to satisfy the following criteria. First, two errors each originated in the fol- 
lowing four departments: sales order (errors 4 and 7 in the first set listed in appendix B), 
billing (3 and 6), general accounting (2 and 8), and cash receipts (1 and 5). Second, two. 
errors each could have violated the following four internal control objectives: validity (3 
and 8), authorization (1 and 7), completeness (5 and 6), and valuation (2 and 4). Third, 
there was no ambiguity for these errors as to classification upon either dimension: 
department or internal control objective. Two colleagues with extensive auditing 
experience confirmed the classification of these eight items on these two dimensions 
and noticed no ambiguity in these classifications. Fourth, no two errors could share the 
same department and the same internal control objective. 

Each subject was presented with the list of eight errors (see appendix B for a copy 
of a portion of the instrument). The subjects were asked to estimate the probability of 
occurrence of each error, P(E,), where i=1-8, for a typical company. Each subject was 
then told that during an audit a particular (target) error, Ej, where j— 1-8, was dis- 
covered. The subject was then asked to re-estimate the probability of occurrence of the 
other seven (judged) errors, P(E,|E,), where i#j. All eight items were used as targets 
for each subject. The order of the targets was randomized and the judged errors were 
presented alphabetically. Therefore, each subject made 56 (8x7) conditional predic- 
tions. These data were used to form the subject's prediction matrix: an 8 x 8 matrix with 
no entries along the diagonal. Each entry in the matrix is the conditional probability of 
the error minus the base rate probability of occurrence of that error, [P(E,| Ej) - P(E;)], 
whre izj. This measure was chosen because it was thought to reflect the auditor's 
change in belief upon the receipt of new information. Because the set of eight errors 
contains two errors each from four internal control objective categories and two each 
from four department categories, each subject's prediction matrix will contain eight 
entries in which both the target and the judged error share the same objective and eight 
entries in which they share the same department. 


III. Results 
Quantity and Quality of Errors 


To test the first hypothesis, the numbers of errors recalled by the subjects in task 1 
were compared across experience levels. Incorrect items and repetitions of items were 
not counted. The median numbers of errors retrieved by the different levels of subjects 
are presented in table 2. A 44 percent increase in average recall occurs between stu- 
dents and managers (from 8 to 11.5). The large-sample approximation of the Jonckheere 
test (see Hollander and Wolfe 1973) on the four levels yielded a Z-statistic equal to 
2.652.'° This result allows rejection of the null hypothesis of equal treatment effects in 


15 The Jonckheere test is a non-parametric test of ordered alternatives (trend). A distribution-free test was 
employed in testing all of the hypotheses because a parametric trend analysis requires that the independent 
variable be quantitative in nature and that the sizes of the intervals between treatment levels can be specified 
(Kirk 1982, 150). This requirement is not met for level of experience, the independent variable in this experi- 
ment. 
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Table 2 
Experimental Results—Task 1 
Dependent Jonckheere 
Hypothesis Variable Z-statistic Level Median 
4 Items recalled 2.652" Students 8.00 A 
Juniors 9.00 A 
Seniors 10.00 AC 
Managers 11.50 BC 
2 Percentage of incorrect 2.552" Students 0.500 A 
items Juniors 0.435 A 
Seniors 0.364 AC 
Managers 0.321 BC 
3 Minimum item dominance 2.289^ Students 0.147 A 
Juniors 0.084 B 
Seniors 0.105 B 
Managers 0.084 B 


Note: For each hypothesis, medians followed by the same letter are not significantly different at o 0.05. 


" Significant at «<0.01. 
^ Significant at o « 0.05. 


favor of the alternative hypothesis of increasing treatment effects (at p 0.004), and is 
indicative of a strongly significant experience effect. The Spearman correlation 
between years of audit experience and errors recalled (r=0.293; one-tailed p 0.002) 
provides additional support regarding the strength of this relationship. To examine 
which treatment effects were significantly different from each other, the large-sample 
approximation of the one-sided Wilcoxon rank sum test (see Hollander and Wolfe 1973) 
was performed on all six pairwise comparisons. The following treatment effects were 
significantly different: students versus managers (Z=2.489; px0.006) and juniors 
versus managers (Z=2.609; p x0.005). Therefore, students and juniors seem to form a 
different group from managers. 

To test the second hypothesis, the number of items that were coded as incorrect 
items divided by the number of non-repetition items retrieved were compared across 
experience levels. The median percentage of incorrect items of the different levels of 
subjects are presented in table 2. The large-sample approximation of the Jonckheere test 
on the four levels yielded a Z-statistic equal to 2.552. This statistic allows rejection of 
the null hypothesis of equal treatment effects in favor of the alternative hypothesis of 
decreasing treatment effects (at p 0.005), and is indicative of a significant experience 
effect. In addition, the Spearman correlation between years of experience and percent- 
age of incorrect items is —0.274 (p x 0.004). The large-sample approximation of the one- 
sided Wilcoxon rank sum test was performed on the six pairwise comparisons, and the 
following treatment effects were significantly different: students versus managers 
(Z=2.330; px0.010) and juniors versus managers (Z=1.684; px0.046). Therefore, 
students and juniors seem to form a different group from managers for this measure as 
well. 
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Typicality of Errors 


To test the third hypothesis, the minimum item dominance of each subject's recall 
protocol was compared across experience levels. This variable was expected to 
decrease with experience, and the median scores for the different levels of subjects are 
presented in table 2. The large-sample approximation of the Jonckheere test on the four 
levels of minimum item dominance yielded a Z-statistic equal to 2.289. This allows 
rejection of the null hypothesis of equal treatment effects in favor of the alternative 
hypothesis of decreasing treatment effects (at p<0.011), and is indicative of a 
significant experience effect." The Spearman correlation between years of experience 
and minimum item dominance is —0.236 (p 0.011). The large-sample approximation 
of the one-sided Wilcoxon rank sum test was performed on the six pairwise 
comparisons, and the following treatment effects were significantly different: students 
versus juniors (Z — 1.976; p 0.024), students versus seniors (Z- 1.873; p 0.031), and 
students versus managers (Z=2.687; p x0.004). Apparently, knowledge of atypical 
errors does increase with experience, but it seems as if many of the atypical errors are 
learned fairly early in the auditor's career.'? 


Control Objectives 


The fourth hypothesis suggests that the control objective violated when an error 
occurs is a feature that becomes relatively more salient with experience. The dependent 
measure, D,, for testing this hypothesis is the difference between the mean of the eight 
entries in the subject's prediction matrix for which the target and the judged error share 
the same internal control objective and the mean of the 40 entries in the matrix for 
which the target and judged errors share neither the same objective nor the same 
department.'? This variable was expected to increase with experience. To test this 
hypothesis, D, was compared across experience levels. The median values of this vari- 
able for the different levels of subjects are presented in table 3. The large-sample 


17 Another dependent measure considered for testing hypothesis 3 was average item dominance, the sum 
of the dominance scores for the items that the subject recalled divided by the number of items that the subject 
recalled. For this measure, the large-sample approximation of the Jonckheere test on the four levels of average 
item dominance yielded a Z-statistic equal to 1.156 (p 0.124). Using this measure, the null hypothesis of equal 
treatment effects cannot be rejected. The fact that the results are stronger when minimum item dominance is 
employed as the dependent measure rather than average item dominance is not surprising. Typical items are 
expected to be known at all levels of experience; only the knowledge of atypical items is expected to increase 
with experience. When average item dominance is employed as the dependent measure, the fact that all 
experience levels are expected to recall the typical items tends to reduce the possibility of finding a significant 
result. The Spearman correlation between minimum item dominance and average item dominance is 0.592 
(pz0.001), which demonstrates the convergent validity of these two surrogates. 

18 Because it is possible that these typicality results were a function of greater recall by more experienced 
subjects, a chi-square test was performed on the 4 x 37 table. One dimension was the experience levels, and the 
other dimension was the error types with at least four responses (Fienberg 1980 suggests that, for tests 
conducted at a 0.05 level of significance, the goodness-of-fit statistics usually achieve the desired level of 
significance when the minimum expected cell size is approximately 1). If the typicality results were simply a 
function of the recall of more items by more experienced subjects, the expectation would be that the null 
hypothesis of independence could not be rejected. However, statistically significant chi-square statistics were 
achieved (chi-square: X? (108 d.f.) — 132.788, p «0.053; likelihood ratio chi-square: G?= 147.096, pe 0.007). This 
suggests that the experience level groups do differ with respect to the distribution of error types. 

13 The mean of the unrelated cells was subtracted to serve as a control against subjects’ unselectively 
increasing the probabilities of occurrence upon the discovery of an error. 
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Table 3 
Experimental Results—Task 2 


Dependent Jonckheere 
Hypothesis Variable Z-statistic Level Median 
4 D, (control objective 2.882* Students 1.00 A 
salience) Juniors 1.83 A 
Seniors 4.13 AC 
Managers 7.39 BC 
5 D, (department salience) 0.521 Students 1.63 A 
Juniors ; 2.59 A 
Seniors 4.20 A 
Managers 4.30 A 
Note: For each hypothesis, medians followed by the same letter are not significantly different at o 0.05. 


* Significant at «<0.01. 


approximation of the Jonckheere test yieled a Z-statistic equal to 2.882. This allows 
rejection of the null hypothesis of equal treatment effects in favor of the alternative 
hypothesis of increasing treatment effects (at p « 0.002), and is indicative of a highly sig- 
nificant experience effect. The Spearman correlation between years of experience and 
D, is 0.298 (p x 0.002). The one-sided Wilcoxon rank sum test was performed on all pair- 
wise comparisons, and the following treatment effects were significantly different: stu- 
dents versus managers (Z— 2.838; p 0.002) and juniors versus managers (Z= 2.639; 
p 0.004). Students and juniors again seemed to form a different group from managers. 

If the control objective were not a salient feature for a subject, the expected value of 
the dependent variable would be less than or equal to zero. Therefore, to determine the 
experience levels at which control objective was a salient feature, the large-sample 
approximation of the one-sided Wilcoxon signed rank test (see Hollander and Wolfe 
1973) was performed on each experience level. The null hypothesis of no treatment 
effect was rejected for all four levels: students (Z — 3.042; p x 0.001), juniors (Z— 3.142; 
p=0.001), seniors (Z=3.319; px0.001), and managers (Z=4.074; px0.001). Control 
objective seems to be a salient feature at all experience levels. 


Department 


The fifth hypothesis proposes that the “department” in which an error occurs is a 
feature that becomes relatively more salient with experience. The dependent variable, 
D,, for testing this hypothesis is the difference between the mean of the eight entries in 
the subject's prediction matrix for which the target and the judged error share the same . 
department and the mean of the 40 entries in the matrix for which the target and judged 
error share neither the same objective nor the same department. This variable was 
expected to increase with experience. To test this hypothesis, D, was compared across 
experience levels. The median values of this difference for the various levels of subjects 
are presented in table 3. The large-sample approximation of the Jonckheere test on the 
four levels yielded a Z-statistic equal to 0.521 (p x 0.301). Therefore, the null hypothesis 
of no treatment effect cannot be rejected. The Spearman correlation between years of 
experience and D, is 0.083 (p 0.214). 
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To determine the experience level at which “department” was a salient feature, the 
large-sample approximation of the one-sided Wilcoxon signed rank test was performed 
on each level. The null hypothesis of no treatment effect was rejected for all four levels: 
students (Z=3.437; px0.001) juniors (Z=3.894; px0.001) seniors (Z=2.728; 
p<0.002), and managers (Z=3.523; p 0.001). This result and the results of testing 
hypothesis 5 imply that "department" is a salient feature that does not change in 
relative salience with experience. 


IV. Disussion 


A number of general conclusions can be made in regard to the results and how they 
relate to previous research. First, similar results were obtained regarding the quantity 
of knowledge retrieved (cf. Frederick 1991; Libby and Frederick 1990; Weber 1980) and 
the quality of knowlege retrieved (cf. Libby and Frederick 1990) with the more open- 
ended unconstrained free recall task, and this triangulation of research methods 
(Campbell and Fiske 1959) should increase confidence in previous results and the 
validity of the underlying theory. Second, support was found for increased knowledge 
of atypical items with experience. Typicality of response across experience levels has 
not been previously examined. Third, the richer and more audit-specific conditional 
prediction task permitted the study of two features of errors that appear to be related to 
causal explanation—internal control objective violated and the department in which 
the error occurred—and these were found to be salient. Previous auditing research 
(Libby 1985; Libby and Frederick 1990) has demonstrated that transaction cycle is a 
characteristic around which errors are organized. Fourth, task 2 demonstrated that the 
salience of the violated internal control objective increased with experience, whereas 
the salience of the department in which the error occurred did not appear to increase 
with experience. Thus, it appears that differential shifts in feature salience can occur 
with increases in experience. Finally, differences between students and auditors do not 
account for all of the experience effects found, unlike results in much of prior auditing 
research (see Ashton and Kramer 1980). 

A number of possible limitations of this research exists. First, because experience 
level is observed rather than manipulated, sample-selection bias might provide an 
alternative explanation for the results. It is possible that auditors who were promoted 
are more intelligent or more motivated in the experimental setting.? Second, while the 
number of items recalled in an unconstrained free recall task is considered to be 
directly related to the number of items known (see section II), differences in recall 
facility across experience levels provide an alternative explanation for the results 
related to hypothesis 1. Third, an alternative method of measuring typicality could have 
been used to test hypothesis 3. In addition to evaluation of typicality with item 
dominance scores derived from the responses of the subjects, one possibility includes 
calculating item dominance scores for an independent group. Fourth, although the 
eight items employed in task 2 were carefully selected and verified as unambiguous in 
terms of the two dimensions of interest, it is possible that the presumed dimensions 


? Anecdotal evidence does not support this explanation, and Marchant (1987) did not find a significant 
difference in general analogical reasoning ability between auditing students and experienced auditors. 
Further, the correlations between intelligence and experience have been found to be zero in other professions 
(see, e.g., Schmidt et al. 1988). 
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are equivocal or that alternative dimensions present in these items affected the re- 
sults in the tests of hypothesis 4 and 5.74 The tests performed, therefore, were based 
on the assumption that these alternative features were randomized across the set of 
items employed and were not confounded with control objective and department. Fifth, 
an underlying assumption of this experiment is that the category examined, errors and 
irregularities, includes both financial statement misstatements and control deviations. 
It is possible that financial statement misstatements and control deviations are distinct 
categories that are not intertwined in memory, and this possibility might have affected 
the results? — 

This project suggests the following possibilities for future research. First, evidence 
of an exploratory nature indicates that auditors focus on dimensions of errors other 
than the internal control objective violated and the department in which the error 
occurred (e.g., error versus irregularity, the account affected by the error). Explicit 
testing for the existence and effect of experience on these other dimensions is a possible 
extension of this study. Second, a longitudinal study in which subjects perform the two . 
experimental tasks at different points in their careers would eliminate the possibility of 
a sample-selection bias. Third, one could examine whether any firm effects exist in the 
development of knowledge structure. This examination might aid in the explanation 
of how knowledge structures develop or, at least, how the work environment affects 
this development. Fourth, studies of how auditing experience affects the development 
of cognitive capacities other than the knowledge base are possible. These other 
cognitive capacities include: cognitive effort, the ability to analyze information, 
elaboration upon given information, and the ability to remember (Alba and Hutchinson 
1987). Fifth, to complete the theoretical link between experience and performance, the 
effect of the identified differences in the knowledge base on behavior and performance 
in realistic audit settings could be examined. Finally, one might test whether training or 
decision aids can eliminate differences in knowledge structure. This has been 
demonstrated in other fields (Brown and Stanners 1983) and would likely be of interest 
to practicing auditors. 


21 This was one of the reasons for also performing MDS and cluster analysis on the task 2 data. The 
exploratory analysis for tasks 1 and 2 confirms the importance of control objective and department as relevant 
features, but also suggests that other features, such as intent (error vs. irregularity) and the account affected by 
the error, are also important to auditors (see Tubbs 1988 for details). 

22 Supplementary analyses were performed to address this issue. Items 1, 2, 3, 22, 23, 25, and 42 from table 1 
were classified as control deviations (and not financial statement misstatements) on the basis of classifications 
by four auditing professors who were in total agreement on 39 of 44 items. Results of tests of hypotheses 1, 2, 
and 3 did not qualitatively change when the seven control deviations were not included (classified as 
misunderstandings). In addition, results from task 1 and 2 cluster analyses on the separate experience levels 
were examined (see Tubbs 1988). For both tasks, the results were similar across experience level. Clusters often 
contained a control deviation and a financial statement misstatement, and no clusters contained only control 
deviations. These results seem to indicate that control deviations and financial statement misstatements are 
intertwined in memory. 
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Appendix A 
Task 1 Instrument 


List as many possible errors or irregularities as you can that could occur in the sales, receivables, and cash 
receipts cycle of a typical wholesaling or manufacturing company (be specific). You have 15 minutes to 
complete this task. After recording each item, look at the time clock in front of the room and record the 
number of seconds that have passed before continuing. 


Errors or Irregularities Time 





(Instrument contained 75 lines on 3 pages for answers.) 


Appendix B 
Task 2 Instrument (Page 1) 


Assume that you are part of the audit team examining the sales, receivables, and cash receipts cycle of a 
typical wholesaling or manufacturing firm. You may assume that the company's internal control system has 
been judged to be reliable in the past. 


For such a client, what is your judgment of the probability (on a scale from 0 to 100) that a material error or 
irregularity of the following type could occur during the year under examination? [You might think of this as 
a judgment of how many such clients out of 100 would exhibit a material error or irregularity of the following. 


type.] 


1. Customers failed to pay within the discount period and remitted the payment in full. 1. 
Nevertheless, discounts were approved, and the amount of the discounts were mis- 
appropriated. 


2. Accounts receivable were aged incorrectly; potentially uncollectible amounts were 2. 
not recognized. 
. Billings were recorded, but goods were not shipped. 3. 
. Customer order specifications were not met as to type and/or quantity. 
. Lapping occurred. 5. 
. Management, employees, or third parties received goods without being billed. 6. . 
. Orders were accepted in violation of the company’s credit policies, ; 7. 
. Revenues were recorded in the currrent period when they should have been 8. 


on o c 5 o 


recorded in the next period. 


Task 2 Instrument (Page 2) 
Treat pages 2 through 9 as totally independent situations. 


Now assume that during the audit of the sales, receivables, and cash receipts cycle of the client described on 
page 1, the following material error or irregularity was discovered: . 


Orders were accepted in violation of the company's credit policies. 
In light of this discovery, what now is your judgment of the probability (on a scale from 0 to 100) that a 


material error or irregularity of the following type could occur during the year under examination? (You may 
look back at page 1 if you wish.) . 
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1. Customers failed to pay within the discount period and remitted the payment in full. 1. 
Nevertheless, discounts were approved, and the amount of the discounts were mis- 
appropriated. 


2. Accounts receivable were aged incorrectly; potentially uncollectible amounts were 2. 
not recognized. 


. Billings were recorded, but goods were not shipped. 

. Customer order specifications were not met as to type and/or quantity. 

. Lapping occurred. 

. Management, employees, or third parties received goods without being billed. 


N Qa ë Se 
a o gum m 


. Revenues were recorded in the current period when they should bave been recorded 
in the next period. 
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SYNOPSIS AND INTRODUCTION: The quality of bank portfolios has 
declined in recent times, and allegations have been made that auditors have 
failed to detect material overstatements of the value of bank loan portfolios 
(McCoy et al. 1990; Thomas and Ricks 1990), lawsuits have sought to hold 
auditors liable for the misleading financial statements (Bailey 1987; Finn 
1984), and audit firms have been censured by the SEC for improper profes- 
sional conduct in the audits of banks (Grisdela and Berton 1987). 

This research examines the evaluation of the bank loan portfolio, a 
critical and high-risk component of the audit of banks. The Allowance for 
Credit Losses "should be adequate to cover specifically identified loans, as 
well as loans and pools of loans for which losses are probable but not 
identifiable on a specific loan-by-loan basis" (AICPA 1986, 3). 

The focus of this research is the effect of participation in sequential 
audits on auditors' loan evaluation judgments. The sequential nature of 
audit judgments is an important consideration, but previous research has 
considered only the sequential nature of individual audit tasks (see, e.g., 
Ashton and Ashton 1988; Cushing and Loebbecke 1986; Gibbins 1984). To 
date, research has not focused on the fact that audits themselves are 
sequential; most audits are repeat engagements, and the same auditors 
participate in the audit year after year. 

A theoretical framework for the effect of personal involvement on 
judgment (Kiesler 1971; Staw 1976; Staw and Ross 1987) suggests that 
personal involvement fosters commitment and an escalation of commit- 
ment occurs when there is personal responsibility for a series of judgments. 
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I 


The current research extends previous studies by evaluating the effect of 
personal responsibility in a professional environment with experienced 
subjects performing a realistic task. 

The literature suggests that experience could significantly affect the 
tendency of subjects to escalate their commitment to a chosen course of 
action. Experience is expected to improve judgments when (1) the decision 
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maker is exposed to a variety of exemplars so that information about 


relative frequencies is learned, (2) the task is sufficiently complex and is 
either semistructured or unstructured, and (3) feedback on decisions is 
available. These conditions are all present for loan riskiness evaluations by 
auditors. 

Previous research results also indicate that experience may improve 
judgments by mitigating the effect of cognitive heuristics on judgments 
(see, e.g., Libby et al. 1985; Shields et al. 1987). Mechanisms leading to 
these results include (1) improved probabilistic reasoning as a function of 
experience, (2) incentives to learn decision rules with accountability for 


judgments, and (3) sensitivity to evidence. Ashton and Ashton (1988, 1990) ` 


indicate that experienced auditors are particularly sensitive to evidence. 

Like many other audit decisions, loan evaluation involves sequential 
judgments. The research reported here seeks to determine (1) whether 
personal involvement in sequential audits leads to an escalation of commit- 
ment to previous loan evaluation decisions and (2) whether experience in 
the audit environment diminishes or eliminates any negative consequences 
of personal responsibility. Personal involvement is manipulated across two 
groups of independent auditors, and audit experience and loan evaluation 
judgments are elicited. It is hypothesized that the interaction between 
personal involvement and experience affects the loan evaluation judgment. 
When there is a high level of personal involvement, the loan evaluation 
judgments of inexperienced auditors are predicted to be more favorable 
than those of experienced auditors; when there is a low level of personal in- 
volvement, no differences between the judgments of experienced and 
inexperienced auditors are predicted. 

Based on experimentation with 41 auditors, the results indicate that a 
significant interaction does exist. Escalation behavior in loan evaluation 
judgments was evident in the evaluations of inexperienced auditors; 
experience mitigates the escalation effect. 


Key Words: Escalation of commitment, Experience, Loan evaluation, 
Bank audits. 


Data Availability: Data are available from the author on request. 


N the remainder of this article, section I covers the theoretical and hypothesis 
development. The experiment is described in section II. Finally, section III provides 


concluding remarks and a brief discussion. 
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I. Theoretical Development and Hypothesis 
Overall Effects of Personal Involvement on Judgments 


Personal involvement in the decision process can have both positive and negative 
effects on judgments. Positive effects may result because personal involvement 
increases task-specific experience and knowledge. An important type of knowledge 
gained from experience is knowledge of the relative frequencies of events (see Hock 
and Hasher 1990 for a review). Increased familiarity generally results in better perform- 
ance by improving one's ability both to (1) isolate the information that is most important 
and task-relevant and (2) analyze the information (Alba and Hutchinson 1987). In the 
audit of loans, personal involvement in the decision process should provide auditors 
with information about the relative frequency of troubled loans in a portfolio and 
. enable them to identify and evaluate factors that threaten loan collectibility. 

Personal involvement has negative consequences for the decision process when 
overconfidence in knowledge, ability, and judgments results from increased involve- 
ment (Oskamp 1982); in auditing, overconfidence may lead to less thorough reviews. 
Personal involvement also may lead to commitment, which is defined as “the binding 
of the individual to behavioral acts. . . . The effect of commitment is to make an act less 
changeable” (Kiesler and Sakumura 1966, 349). Commitment also makes “the cognition . 
representing the behavior more resistant to change" (Kiesler 1971, 31). There is evi- 
dence that people will act in an particular way merely as a consequence of having pre- 
viously acted in the same manner (Salancik 1977); furthermore, as the number of acts 
increases, commitment often escalates (Kiesler 1971; see also Staw and Ross 1978 for a 
review). In the audit of bank loans, personal involvement in sequential loan evaluations 
may encourage auditors to make a judgment of loan collectibility that is consistent with 
their previous judgments. To the extent that an escalation of commitment fosters biased 
judgments, the effect of personal involvement in the decision process is negative. 


Escalation of Commitment 


Kiesler (1971, 33) suggests that commitment is increased, or escalates, with (1) the 
explicitness of the act, (2) the irrevocability of the act, (3) the act's importance for the 
subject, (4) the freedom of choice perceived by the decision maker, and (5) the number 
of acts performed. In the audit environment, loan evaluation judgments are docu- 
mented in the working papers and are therefore explicit and irrevocable. Further, audi- 
tors at all levels agree that the evaluation of loans is an important part of the bank audit. 
Auditors are expected to use their best judgment when evaluating these loans, and so 
have freedom of choice in arriving at their loan evaluation judgments. Finally, current 
audit practice is characterized by a large number of repeat audit engagements and by a 
degree of continuity in audit team personnel over time. 

In a given audit, it is common for at least some members of the audit team to have 
been personally involved in the prior year's audit, and these auditors may become com- 
mitted to their previous judgments. To the extent that relevant information is recorded 
in the working papers, auditors with no prior involvement but with access to the prior 
year's working papers possess the same information as those with prior involvement. 
The key difference lies in whether the initial evaluations were self-generated or were: 
made by a different auditor. 
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Little research has attempted to determine the underlying mechanisms whereby an 
escalation of commitment influences judgments. One possibility is that decision 
makers process information differently when initial judgments were self-generated. 
Libby and Trotman (1991) present results that the attention and relative recall of infor- 
mation by auditors engaged in sequential decision making is biased in the direction of 
facts that are supportive of, or consistent with, their initial judgments. Tan (1991) dem- 
. onstrated that auditors paid differential attention to evidence consistent with their 
` prior decisions. Church (1991) demonstrated that auditors committed to a hypothesis 

regarding the source of an error allocated more time to investigate that source. Differ- 
: ential use of information may explain the effects of commitment on judgment. 

Decision makers who expect to justify their decisions may be motivated to demon- 
strate consistency in judgment (Hagafors and Brehmer 1983), which would encourage 
escalation behavior. In accounting, there is some evidence that prior involvement with 
an audit client creates social pressures or incentives to remain consistent in judgments 
across time. Auditors have been shown to underestimate the seriousness of a malfunc- 
tion in the internal control system when they had previously evaluated the system 
(Plumlee 1985). 

Kanodia et al. (1989) suggest that the escalation effect may be explained by eco- 
nomic factors. Specifically, there may be incentives for a decision maker not to reveal 
private information about negative outcomes. When a decision maker changes a prior 
decision, one interpretation is that the original decision was flawed. Because inconsis- 
tencies between current and prior decisions may reveal information about the quality 
of prior decisions that could affect the decision maker's reputation, the decision maker 
may be reluctant to make a decision that varies significantly from a previous one. In a 
loan evaluation context, changes in judgments over time may reflect inadequate perfor- 
mance in the past. Loan evaluation judgments are clearly documented in the working 
papers, and evaluations that indicate deteriorating loan quality are likely to be noticed 
and to require justification. Previous involvement in the loan evaluation process may 
induce a tendency to make subsequent decisions conform to a prior evaluation. 


Research on Escalation of Commitment 


. Staw (1976) presents results consistent with the five determinants of escalating 
commitment posited by Kiesler (1971). Staw tested the hypothesis that effects of escalat- 
ing commitment on judgments would occur as a function of the level of personal 
responsibility. Personal responsibility as defined by Staw encompasses the first four 
items identified by Kiesler; namely, explicitness and irrevocability of the act, the act's 
importance for the subject, and the freedom of choice perceived by the decision maker. 
Kiesler's fifth determinant, the number of acts performed, is used by Staw to differenti- 
ate between judges with high personal responsibility, that is, those making two or more 
sequential decisions, and those with low personal responsibility, who are making only a 
single decision. 

Staw also posited that effects of escalating commitment on judgment would occur 
as a function of decision outcomes. He defined a positive outcome as one in which the 
results of a previous decision meet expectations; conversely, a negative outcome is one 
in which the results of a previous decision fail to meet expectations. On the basis of his 
results, Staw concluded that decision makers who have personal responsibility for 
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action choices that result in negative outcomes make subsequent choices that are more 
favorable to their previously chosen course of action than do individuals with no per- 
sonal responsibility for previous action choices. 

Studies on escalation of commitment consistently document the existence of this 
effect (see Staw and Ross 1987 for a review). These studies have focused on escalation 
behavior conditioned on negative outcomes. The strength of the results suggests that 
negative outcomes are a determinant of escalation behavior; additionally, increasing 
commitment with negative outcomes is potentially a more serious problem than 
increasing commitment when positive outcomes are achieved. Although numerous 
studies on escalation behavior indicate the possible existence of a large number of 
determinants of this effect and of possible moderating variables, Staw and Ross 
(1987, 65) state, “To date, the only findings approaching established status are those 
from project determinants manipulating obvious cost/benefit factors and from replica- 
tions of the effects of personal responsibility. Our confidence in other determinants 
relies either on single studies or on validation from related social science literature."! 

In summary, the review of the research on escalation of commitment suggests that 
_ auditors may be susceptible to escalation behavior and that it is most likely to occur 
when (1) sequential evaluations about a course of action are made, (2) the decision 
' maker has personal responsibility for a previous favorable decision, and (3) the 
outcome is negative; that is, the results of the chosen course of action do not live up to 
prior expectations. Although other determinants have been hypothesized and tested, 
the results for these factors are robust. 


Escalation of Commitment and the Audit Environment 

Discussions with the partner-in-charge of a large midwestern office of the Big 6 
firm that participated in the experiment provided a description of auditor loan evalua- 
tion judgments. These discussions were used to determine ex ante the existence in the 
audit environment of sequential evaluations, personal responsibility, and negative out- 
come.? 

Sequential evaluations are the norm. A bank is likely to retain the same audit firm 
annually. Although competition for clients is intense among large audit firms, it is very 
unusual for a large bank to change auditors. 

Personal responsibility for sequential judgments results because continuity in audit 
team personnel is a goal of the audit firm. Auditors are likely to participate in 
sequential audits of individual clients, and the same auditor is likely to evaluate the 
loans in the bank's portfolio in consecutive years. 

Escalation behavior in loan evaluations is most likely to occur if a deteriorating 
loan in the bank portfolio is perceived as a negative outcome by the auditor. The 
partner-in-charge stated that the audit firm is concerned with detecting troubled credits 
and with determining a fair representation of the Allowance for Credit Losses, but it is 
not a positive outcome when an auditor detects a troubled loan that has not been 
previously identified as such. The detection of a troubled credit may signal a need for 


1 Three independent lines of research on commitment in escalation situations have evolved from the study 
by Staw (1979). Results presented by Teger (1980), by Brockner and his associates (Brockner et al. 1987, 1986; 
Brockner and Rubin 1985), and by Staw and his associates (Staw and Ross 1980; Staw and Fox 1977) consis- 
tently document the existence of escalation behavior. 

? The descriptions of loan evaluation judgments in this study are specific to this particular audit firm and 
generalize to other audit firms only to the extent that these audit practices are similar across firms. 
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increased audit. work, and this may affect the profitability of the audit because the 
additional time required may not be billable. In addition, there may be some difficult 
meetings with the client if the detection of additional troubled credits leads the audit 
firm to require larger charges to the Allowance for Credit Losses and the Bad Debt 
Expense than had previously been anticipated. Disagreement with the client about the 
need for adjustment may strain the client relationship. The attitude expressed by the 
partner may be exacerbated by strong pressures on audit firm profitability and a sharp 
rise in competition among audit firms? (Berton 1991). To the extent that detection of 
deteriorating loans is not perceived as a negative outcome by individual auditors, 
escalation behavior is less likely and the likelihood of finding significant results is 
reduced. 


Role of Experience 


Experience and the Loan Evaluation Judgment. Research in psychology has demon- 
strated that a person with more experience in a substantive area has more items in 
memory (Hayes-Roth and Hayes-Roth 1975; Hutchinson 1983; Murphy and Wright 
1984) and develops a good understanding about the relative frequency of events (Hock 
and Hasher 1990). Further, increased experience results in a more complicated cate- 
gory structure (Weber and Crocker 1983). 

These results have been replicated in a professional audit environment. Experi- 
enced auditors make better relative frequency judgments in professional tasks than do 
inexperienced ones (Butt 1988). Experienced auditors also are better able to identify 
errors in analytical review (Marchant 1989), exhibit more complete knowledge of finan- 
cial statement errors, and generate a greater quantity of accurate explanatory hypoth- 
eses (Libby and Frederick 1991). They also generate more plausible and fewer implausi- 
ble explanations for errors in the financial accounts, and are able to categorize errors 
based on the audit objective and the structure of the underlying accounting system 
(Libby et al. 1988). Tubbs (1990) demonstrated that as auditors become more experi- 
enced, (1) they become aware of more errors, (2) they have fewer misunderstandings 
about errors, (3) they become aware of more atypical errors, and (4) the causally related 
features of errors, such as department in which the error occurred and the internal 
control objective violated, become relatively more salient. 

l Experience is expected to have the greatest effect on judgment when the task is ill- 
structured and complex (Abdolmohammadi and Wright 1987) and when feedback is 
available (Hoch and Loewenstein 1989). Professionals uniformly agree that loan evalua- 
tion is a complex, ill-structured task that requires subjective professional judgment, so 
experience in this domain can be expected to influence judgment. Feedback is also 
available. Loan evaluations are reviewed all the way up to the partner level; the review 
process monitors both the quality of the work performed and its conformance with 
professional and firm standards (AICPA 1979) and provides feedback to auditors. 
Additional feedback is available to auditors who evaluate the same loan portfolio over a 
period of years. 


? Questions may arise about whether identifying a loan as troubled is a negative outcome for an auditor or 
whether an auditor might think that this would demonstrate technical competence and therefore be 
rewarded. Preliminary research (Holt and Jeffrey 1992) indicates that finding a material misstatement is per- 
ceived as significantly less important for career advancement than servicing the needs of an existing client 
(p 0.002). Detecting troubled credits is indeed important for the effectiveness of the audit; nevertheless, it is 
still considered a negative outcome for the audit firm. 


808 The Accounting Review, October 1992 


In loan review, auditors are likely to review many loans in the course of even a 
single audit. Auditors are therefore exposed to extensive and varied loan information 
and are likely to have developed significant knowledge about categories of collectible 
and uncollectible loans, the features associated with these loans, and the relative fre- 
quency of collectible and uncollectible loans. Knowledge gained fram experience there- 
fore has the potential to affect loan evaluation judgments. 

Experience and Escalation of Commitment. There are no published studies to date 
on the role of experience in escalation behavior, but research results indicate that 
increased experience may mitigate biases in judgment. Experience has been found to 
mitigate cognitive heuristics in a number of studies (Joyce and Biddle 1981a, 1981b; 
Kinney and Uecker 1982; Libby et al. 1985; Shields et al. 1987). Nisbett et al. (1983) 
found that experience allows judges to recognize heterogeneity of events and to 
improve their probabilistic reasoning. Results in a series of studies by Tetlock and his 
colleagues (Tetlock 1983a, 1983b, 1985; Tetlock and Boettger 1989; Tetlock and Kim 
1987) indicate that accountability for judgments leads to more complex thought, and 
that this increased complexity of thought confers resistance to well-known judgmental 
biases. 

Auditors are accountable for their judgments to superiors in the firm, to the client, 
and to the outside users of financial statements. Results reported in the accounting 
literature tend to support the hypothesis that experience mitigates judgmental biases. 
Rodgers (1991) presents results that suggest that experience is a key to overcoming the 
anchoring bias. Anderson and Wright (1988) studied the influence of professional 
experience on the explanation effect and determined that novice, but not experienced, 
auditors exhibited the effect.* Recency effects in data evaluation were more pronounced 
for inexperienced auditors than for experienced ones (Messier and Tubbs 1990), and 
inexperienced, but not experienced, auditors were adversely affected by irrelevant 
evidence (Bamber et al. 1991). Auditors also seem to be particularly responsive to 
evidence, especially to evidence that does not support a current belief (Ashton and 
Ashton 1988, 1990). Ashton and Ashton demonstrate that “important aspects of the 
education and training of auditors, and of the legal and professional environment in 
which they work, may be expected to distinguish their approach to evidence evaluation 
from that of other groups" (1990, 3). 

To summarize, the conditions for escalation behavior are present in the audit envi- 
ronment. However, experience is expected to mitigate escalation behavior in loan eval- 
uation judgments. These findings lead to the research hypothesis: 


H1: There is an interaction between experience, personal responsibility, and the 
loan evaluation judgment such that judgments of inexperienced auditors in the 
high personal responsibility condition will be more favorable than those of 
experienced auditors. In the low personal responsibility condition, there will 
be no difference in the judgments of inexperienced and experienced auditors. 


II. The Experiment 
Subjects 


Forty-one independent auditors from a single Big 6 accounting firm participated 
in the experiment. Only auditors at the senior or higher level participated because firm 


* The explanation effect occurs when the generation of an explanation for an event increases the judged 
likelihood of the event. 
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policy requires that auditors be at least at the senior level before having responsibility 
for loan evaluation. All the auditors in the study normally spent 25 percent or more of 
their time working on audits of financial institutions, primarily banks. Auditors from 
four offices of the accounting firm perticipated in the study. There were no discernible 
differences in responses across the four offices, and at three of the four offices, there 
was 100 percent participation by qualified auditors. Auditors were randomly assigned 
to the experimental conditions (discussed below) with the constraint that cell sizes be 
approximately equal. 


Materials 


Auditors who participated in this study completed two experiments on loan evalua- 
tion, only one of which is reported here. Subjects were randomly assigned to partici- 
pate in either experiment 1 or experiment 2 first, with the constraint that half partici- 
pate in experiment 1 first. Because there were two experiments, it was necessary ta test 
for order effects; there were no significant order effects (p 0.40). 

The experimental materials consisted of (1) an instruction set, (2) a short sample 
loan with a loan evaluation worksheet, (3) the Wilderness Resorts case, and (4) a post- 
experimental questionnaire. The instructions outlined the scope of the task and indi- 
cated that responses would be confidential and that the results would be reported in the 
aggregate. A sample loan evaluation case was then presented to ensure that everyone 
understood the task and the form the responses should take. 

The Wilderness Resorts case was developed for this research and is a credit file for 
a loan. Included in the file are the name of the borrower, type of business, amount out- 
standing, interest rate, origination date, maturity date, purpose, security, loan officer 
diary sheets, and financial statements. To provide assurance that the case provided a 
realistic representation of a company with a deteriorating credit position, the case was 
based on the past three annual reports of an actual company whose bond rating had 
been recently downgraded by both Value Line and Standard & Poor's. The reasons for 
downgrading the debt cited by Value Line and Standard & Poor's were built into the 
case, but the size of company was reduced to insure that the debt could be financed by a 
single bank; the intent was to avoid the complexities of credit evaluations when multi- 
bank financing is used. In addition, the smaller company in the case would not be listed 
on a stock exchange, so auditors would not have information about how investment 
services would rate the company debt. The judgment of interest in the research is loan 
evaluation, not how auditors incorporate investment service information into these 
evaluations. 


* On the basis of 1985 financial information and projections for the first quarter of 1986, Value Line rated 
the actual company's long-term prospects as favorable as of March 31, 1986. By June 30, 1986, however, Value 
Line substantially revised this opinion and reported that prospects for the stock's future performance appeared 
to be poor. This is consistent with Standard & Poor's rating of the firm; on September 1, 1986, Standard & Poor's 
downgraded the debt from B to CCC —. Reasons cited by both Value Line and Standard & Poor's included a sig- 
nificant decrease in membership sales, which decreased by 47 percent from the prior year for the first six 
months of 1986. This was coupled with high operating costs, high marketing expenses, and a negative cash 
flow for the period. The decrease in membership sales was not seen as a temporary phenomenon, but was 
linked to (1) a general economic downturn that was responsible for a substantial reduction in recreational 
spending, (2) high gasoline prices, and (3) changes in marketing techniques in an attempt to reduce marketing 
costs. Value Line reported that it probably would be necessary for the company to sell some of its properties to 
maintain satisfactory working capital. 
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The post-experimental questionnaire elicited subjects’ perceptians about the audit 
work environment and task realism. Personal information, including gender, educa- 
tional background, and experience, was also collected. 

Because half the subjects were told that the loan was clean Ge, untroubled) as of 
February 1986, it is important that the loan actually be viewed as untroubled by profes- 
sionals. The credit file was initially reviewed by four people: the partner-in-charge at 
the accounting firm, a senior vice-president at a major regional bank, the manager of the 
credit evaluation department at a major regional bank, and a federal bank examiner 
from the Office of the Comptroller of the Currency (OCC). All four evaluated the loan as 
untroubled as of February 1986. In addition, two senior managers from a major interna- 
tional audit firm worked through the materials under experimental conditions, and 
both evaluated the loan as good as of February 1986. 


Procedures 


At two of the four participating offices, the experiment was administered and con- 
trolled by the researcher. Auditors met in a conference room and spent approximately 
two hours completing the experiments. None of the 18 subjects who participated under 
these conditions had any unusual questions or expressed any difficulty in completing 
the experimental materials within the two hours allotted. At the remaining two offices, 
the secretary of the partner-in-charge administered the materials. There were no dis- 
cernible differences between the responses in any of the groups of participants, and the 
partner-in-charge at each office personally requested the participation of the auditors. 
A summary of the results was promised to the partners and to the participants. Discus- 
sions with auditors after the experiment indicated a high level of interest in both the 
task and the results. 


Operationalization of Variables 


Personal responsibility is a categorical variable with two levels, high and low, and it 
was manipulated by varying the number of sequential judgments that subjects were 
required to make. Auditors in the high personal responsibility condition were asked to 
make two sequential decisions. These subjects were provided with a credit file complete 
through the end of 1985 and were asked to evaluate the loan as of February 1986. After 
making the initial judgment, the subjects received additional information that was 
added to the credit file during 1986, and they were asked to make a second loan evalua- 
tion as of February 1987.5 Auditors in the low personal responsibility condition were 
provided with the complete credit file through 1986, including the information that the 
loan was considered by the previous auditor to be a good loan De, collectible) as of 
February 1986, and were asked to evaluate the loan as of February 1987. The operation- 
alization of personal responsibility is consistent with the extant literature on escalation 
of commitment (see, e.g., Bazerman et al. 1980, 1984; Caldwell and O'Reilly 1982; Staw 
1976). 

The second variable of interest, experience, was not manipulated but was mea- 


* The constraints of a laboratory experiment prevented the researcher from using a real time line and delay- 
ing the second loan evaluation judgment for a year. However, auditors normally have their working papers 
from the previous year available when making subsequent evaluations. Working papers contain the loan judg- 
ment from the previous year, and serve to remind the auditor about the previous evaluation. Given the use of 
working papers, the two-hour time frame of this experiment is a reasonable surrogate for the decision-making 
process in the audit environment. 
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sured. Discussions with the auditors indicated that firm-specific experience was more 
important than general experience as an auditor because of differences across audit 
firms, and the formal training was an important component of auditor experience. 
Because in-house training programs in this firm are related to rank, because the nature 
of the task-specific experience changes with rank, and because all the auditors who par- 
ticipated in the experiment spent a large percentage of their time working on bank 
audits, rank within the firm was chosen as the appropriate operational variable for the 
analysis. i . 

In this research, seniors in the firm are categorized as inexperienced because audi- 
tors do not begin to make loan evaluation judgments until they are seniors and undergo 
formal training in loan evaluation. The mean (s.d.) experience reported by the seniors 
was 2.80 (0.83) years with the firm. Thus, in this research seniors will be inexperienced. 

Managers or senior managers in the firm are considered experienced auditors. The 
mean (s.d.) experience reported by the managers and senior managers was 7.67 (2.61) 
years. Auditors are promoted to manager after approximately four years with the firm, 
at which time they are expected to be able to make loan evaluation judgments and to 
evaluate the judgments of seniors. For the auditors who participated in this experiment, 
rank in the firm was perfectly correlated with years of experience. The hypothesis that 
there is no difference in experience between the group is rejected (p « 0.001). 

Audit firm procedures require auditors to make a dollar estimate of the amount to 
be included in the Allowance for Credit Losses for each loan; therefore, the dollar esti- 
mate to be included in the allowance for the loan to Wilderness Resorts was elicited in 
the experiment. The dollar estimate was then partitioned into two levels, judgments 
that the loan was either good or troubled. According to the auditors at the firm, loans 
perceived as good credits are treated differently than ones perceived to be troubled 
because troubled loans threaten the value of the loan portfolio. Estimates that 10 per- 
cent or less of the loan should be allocated to the Allowance for Credit Losses were cat- 
egorized as judgments that the loan was good; estimates in excess of 10 percent were 
categorized as judgments that the loan was troubled. f 

There were several reasons for choosing a cutoff level of 10 percent of the total ` 
loan. First, a materiality threshold of 5-10 percent is common in accounting. Second, a 
measure of asset quality commonly used (Meeker and Gray 1987; Spong and Hoenig 
1979) is a weighted classification statistic based on bank examiner classification cate- 
gories. The classification categories as cited by the AICPA (1986) are: 


1. Unclassified, or current loans are judged to be within the limits of acceptable 
banking risk. 

2. Special mention loans are loans in which there has been some deterioration in 
the borrower's financial position, but collection is still judged to be probable. 
Regulators identify these loans as potentially weak. Loans in this category are 
said to be "criticized"; loans in any of the more severe categories are said to be 
“classified.” 

3. Substandard loans are loans that involve more than a normal risk because of the 
financial condition or unfavorable record of the borrower, insufficiency of col- 
lateral, or other factors noted by the examiner. 

4. Doubtful loans are credits for which the ultimate collection is unlikely and a sub- 
stantial loss is likely, but the loss is not yet definitely estimable. 

5. Loss loans are loans that are regarded as uncollectible and as estimated losses 
that should be written off against the bank’s capital. 
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Future charge-offs are estimated as the sum of 20 percent of substandard credits, 50 
percent of doubtful credits, and 100 percent of loss credits. The amount to be allocated 
to the Allowance for Credit Losses for unclassified loans should therefore be less th 
20 percent. f - 

In the experiment, subjects were asked to categorize the loan into bank examina- 
tion classifications. The total dollar value of the loan, $1 million, was assigned to cate- 
gories ranging from 1 (good) to 5 (loss). A weighted-average classification rating was 
then calculated and used as the independent variable in a regression analysis. The dol- 
lar amount allocated to the Allowance for Credit Losses was the dependent variable. 
The relationship was significant (p 0.05), and the regression equation predicts that 
$98,000 which is approximately 10 percent of the outstanding loan balance, will be allo- 
cated to the Allowance for Credit Losses for loans categorized as special mention 
(category 217 


Manipulation Check 


Comparison of the loan evaluation judgments for the second evaluation as of Febru- 
ary 1987 was valid only if it was reasonable to believe that all subjects would evaluate 
the loan as good as of February 1986 (the first loan evaluation decision). The profession- 
als who reviewed the materials prior to the experiment indicated that the loan was . 
untroubled. Also, because half the subjects (those in the high personal responsibility 
condition) evaluated the loan as of February 1986, it was possible to determine how 
many of these subjects evaluated the loan as untroubled as of February 1986. Of the 21 
subjects in the high personal responsibility condition, 20 made an initial evaluation that 
the loan was good. Of these 20, 14 made a point estimate of zero dollars to be allocated 
to the Allowance for Credit Losses for this loan, and an additional three subjects allo- 
cated less than 1 percent of the loan balance to the allowance. One subject allocated 5 
percent of the outstanding balance, and two subjects allocated 10 percent to the Allow- 
ance for Credit Losses. The hypothesis that the point estimate was less than or equal to 
10 percent of the total loan value could not be rejected at the 0.05 level of significance; 
the more conservative hypothesis that the point estimate was less than or equal to 5 
percent of the total loan value also could not be rejected at the 0.05 level of significance. 
All 21 subjects indicated that the minimum amount acceptable to allocate to the 
Allowance for Credit Losses for this loan was zero dollars. Furthermore, ten subjects 
indicated the maximum amount to be allocated for this loan was zero, and an additional 
five subjects felt the maximum allocation for this loan would be 10 percent or less of the 
outstanding loan balance. That subjects would evaluate the loan as good as of February 
1986 was therefore confirmed. 

Because half the subjects were told that the loan was previously evaluated as a good 
loan, the reliability of the judge who made the previous evaluation judgment is impor- 


? According to the OCC, special mention credits are not classified. In a separate experiment (Jeffrey 1991), 
bankers were asked to evaluate the loan to Wilderness Resorts. Again, a regression was run with the loan eval- 
uation judgment as the dependent variable and the weighted-average loan classification judgment as the 
independent variable. The relationship was significant (p —0.004), and the regression equation predicts a loan 
evaluation judgment of $102,000 for banker subjects who classify the loan to Wilderness Resorts as special 
mention. Because both bankers and auditors allocated approximately 10 percent of the total loan balance to 
Wilderness Resorts when they classified this loan as special mention, this amount was used as the cutoff level 
for Serge the loan as good; amounts greater than 10 percent are categorized as judgments that the loan is 
troubled. 
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tant. The auditors in the low personal responsibility condition were told that the pre- 
vious evaluation was made by the audit team from the same firm that evaluated the loan 
the previous year. This meant that the evaluation judgment was subject to the normal 
firm review and quality control procedures. Discussions with the auditors indicated 
that, under these conditions, they believed the judgment was reliable. 

Because the subjects evaluated the loan as a good credit on the first evaluation date, 
examination of the judgment on the second evaluation date revealed which subjects 
still considered the loan as good and which had changed their evaluation and now con- 
sidered the loan as troubled. The subjects who evaluated the loan as good on the second 
evaluation date were making judgments similar to their initial evaluation; this behavior 
is consistent with escalation of commitment. 

Participants were also asked to evaluate the realism of the Wilderness Resorts case 
on a scale that ranged from 0, not realistic, to 10, extremely realistic. The mean (s.d.) 
response was 7.68 (0.91). There were no responses below 6. 


Statistical Analysis and Results 


The hypothesis is tested with a multivariate analysis of categorical data by using a 
loglinear model (BMDP Program 4F). This statistical technique examines relations 
among the categorical variables and is the appropriate model for multivariate categori- 
cal variables (Fienberg 1983). Unlike MANOVA and ANOVA models that assess the 
effects of independent variables on dependent measures, loglinear models test the 
structural relations among categorical explanatory and response variables (Fienberg 
1983, 3). In the research reported here, experience and personal responsibility are the 
explanatory variables, and the loan evaluation judgment is the response variable. 
Because all of these variables are operationalized as categorical variables, the optimal 
model to test the research hypothesis is the loglinear mcdel. 

Loglinear analysis consists of a special class of models termed hierarchical models. 
In a hierarchical model, if the interaction of a set of variables is significant, each lower 
order term also must be significant for all possible combinations of these variables. For 
a three-variable model, this means that if the three-way interaction term is significant, 
the lower order two-way interactions and the individual main effects are also signifi- 
cant. To describe a hierarchical model, it is sufficient to list the highest order term in 
which variables appear. This is called the generating class of a model (Norusis 1985, 
308). When the highest order term is tested and determined to be significant, the inter- 
pretation is that the relation among the variables is significant; that is, the levels of any 
one variable differ as the remaining variables change. Conditional models are then used 
to identify the specific relations between the response variable and the explanatory 
variables. ) 

The appropriate statistic to test a hypothesis with the loglinear model is the likeli- 
hood ratio (Berenson et al. 1983, 492). The likelihood ratio is additive under partitioning 
for nested models (Dixon et al. 1985). A significant three-way interaction therefore indi- 
cates that all nested models are also significant at the same or lower level of signifi- 
cance. If the likelihood ratio for a three-way interaction is significant, the significant 
two-way interactions should be examined. Conditional likelihood ratios are calculated 
for the two-way interaction; the interactions are tested by examining the relation be- 
tween the two variables in an interaction conditioned on each level of the third vari- 
able. The significance level of the conditional likelihood ratios defines the form of the 
relationship. 
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Table 1 


Experience by Loan Evaluation Judgment 
Conditioned by Personal Responsibility 


Panel A. Low Responsibility: 


Inexperienced Experienced 
n=13 n7 
Good Loan 6296 7196 
Troubled Loan 38% 29% 
Panel B. High Responsibility: 
Inexperienced Experienced 
n=7 n=14 
Good Loan 100% 57% 
Troubled Loan 0% 43% 


The test of the research hypothesis is accomplished by testing for an interaction of 
personal responsibility, the loan evaluation judgment, and experience. A significant 
interaction indicates that the loan evaluation judgment is different for different combi- 
nations of the two explanatory variables, experience and personal responsibility, Anal- 
yses are performed on (1) the two-way interaction of the loan evaluation judgment and 
personal responsibility conditioned on each level of experience and (2) the two-way 
interaction for the loan evaluation judgment and experience conditioned on each level 
of personal responsibility. These analyses are used to specify the relation between each 
of the two explanatory variables, personal responsibility and experience, and the 
response variable, the loan evaluation judgment. 

The null form of the hypothesis is that experience, personal responsibility, and the 
loan evaluation judgment are not related. The hypothesis of no relationship was re- 
jected (p<0.03), and it is assumed that there is a significant interaction of personal 
responsibility, the loan evaluation judgment, and experience. That is, different loan 
evaluation judgments are made as the levels of personal responsibility and experience 
vary. 

The significant interaction indicates a significant main effect of personal responsi- 
bility, a significant main effect of experience, and that the lower order two-way inter- 
actions are significant. The lower order two-way interaction between the Ioan evalua- 
tion judgment and experience was analyzed by using models conditioned on each level 
of personal responsibility; models for the loan evaluation judgment and experience 
were generated for each level of personal responsibility. The results are presented in 
table 1. 

For the low personal responsibility condition, the hypothesis that experience and 
the loan evaluation judgment are independent cannot be rejected (p=0.65). For the 
high personal responsibility condition, however, the hypothesis of independence is 
rejected (p — 0.01), and a relation between experience and judgment is assumed when a 
decision maker has high personal responsibility for the judgment. As shown in table 1, 
38 percent of the inexperienced subjects and 29 percent of the experienced subjects 


. Jeffrey—Relation of Judgment, Personal Involvement, and Experience - 815 
Table 2 


Personal Responsibility by Loan Evaluation Judgment 
Conditioned by Experience 


Panel A. Experienced: 








Low High 

Responsibility Responsibility 
n=13 n=7 
Good Loan 62% 100% 
Troubled Loan 38% 0% 

Panel B. Inexperienced: 

Low High 

Responsibility Responsibility 
n=7 n=14 
Good Loan 71% 57% 
Troubled Loan 29% 43% 





with low personal responsibility evaluated the loan as troubled. In other words, approx- 
imately the same proportion of inexperienced and experienced subjects evaluated the 
loan as troubled (p=0.65). This is in contrast to the results for high personal responsi- 
bility subjects, which show that none of the inexperienced subjects judged the loan to 
be troubled, although 43 percent of the experienced subjects did so. In the high personal 
responsibility condition, where the escalation bias is predicted to appear, inexperi- 
enced subjects evaluated the loan more favorably than experienced subjects (p=0.01). 

The significant lower order two-way interaction between the loan evaluation judg- 
ment and personal responsibility was analyzed by using models conditioned on each 
level of experience, and these results appear in table 2. For the low experience condi- 
tion, the hypothesis that the loan evaluation judgment and personal responsibility are 
independent is rejected (p=0.02); for inexperienced subjects, there is a significant 
interaction between these variables. For inexperienced auditors, 38 percent of those in 
the low personal responsibility condition evaluated the loan as troubled, but none in the 
high personal responsibility condition did so. This indicates escalation behavior in the 
loan evaluation judgments of the inexperienced subjects. In the high experience condi- 
tion, however, the hypothesis that personal responsibility and the loan evaluation judg- 
ment are independent cannot be rejected (p — 0.5); experienced subjects did not exhibit 
any escalation biases in their loan evaluation judgments. 


IIl. Discussion and Conclusions 


This research studied the loan evaluation judgments of auditors in a realistic profes- 
sional setting and evaluated the influence of participation in sequential audits and 
experience in the loan evaluation environment on judgments. In particular, the results 
indicate that professional auditors may be susceptible to escalation behavior when 
making such judgments, but that experience may eliminate escalation behavior. 
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The experiment tested the importance of personal responsibility by considering the 
number of sequential judgments an auditor makes. Contingency table analysis with a 
loglinear model indicated a significant interaction between personal responsibility, 
experience, and the loan evaluation judgment. Inexperienced auditors making sequen- 
tial decisions evaluated a deteriorating loan more favorably than did experienced audi- 
tors using identical information but making only a single judgment. In other words, 
inexperienced auditors exhibited escalation behavior in their loan evaluation judg- 
ments, but this effect was not apparent in the judgments of experienced auditors. 

It is important to note that even though experience mitigates escalation behavior, 
overall only 38 percent of the experienced subjects and 25 percent of the inexperienced 
subjects evaluated the loan as troubled. A possible explanation for this result is that, al- 
though the case materials were designed to be very realistic and although subjects 
seemed to respond to the experimental task seriously, all the incentives for perfor- 
mance in a professional environment cannot be duplicated in an experiment. Because 
accountability is thought to encourage complexity of thought and improved judgments, 
the results may be biased against detecting the deterioration of the loan. Although the 
significant results indicate a strong relation among the loan evaluation judgment, per- 
sonal responsibility for judgments, and experience, future research should attempt to 
discover reasons for the disparity in the judgments of the experienced auditors. 
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SYNOPSIS AND INTRODUCTION: The recognition of economic events 
in accounting earnings tends to lag that of the market. An informed market 
recognizes the effects of economic events when they occur, but earnings 
recognition rnust await compliance with formal accounting recognition 
criteria. The application of these criteria involves such basic concepts as 
reliability, objectivity, conservatism, and verifiability, and affects earnings in 
two ways: (1) current earnings will include recognition of certain prior 
periods’ economic events, and (2) current earnings does not recognize all 
of the current period's economic events until future periods (see also 
Easton et al. 1992). Economic events for which accounting recognition 
tends to lag market recognition include purchase and sale commitments, 
contingencies, post-employment employee obligations, investments in 
human capital, and variations in the market values of assets and liabilities. 

The purpose of this article is to investigate accounting recognition as a 
major determinant of earnings' explanatory power for returns. Our hypoth- 
eses are threefold. First, if accounting recognition lags that of the market, 
then its effect is predictably greater in shorter reporting periods. The 
shorter the reporting period, the lower the percentage of economic events 
recognized in both earnings and returns. For example, if all economic 
events that are immediately recognized in returns are recognized in earn- 
ings one quarter hence, then the current quarterly earnings' explanatory 
power would be zero, whereas annual earnings would reflect the 
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recognition of three-fourths of all the economic events recognized in 
returns. Second, if the criteria for accounting recognition yield a multi- 
period lag in earnings recognition of economic phenomena, then future 
periods’ earnings possess explanatory power for current returns. A 
corollary hypothesis predicts that the incremental explanatory power of 
future periods' earnings varies inversely with the length of the reporting 
period. Third, if the influence of accounting recognition criteria for earnings 
measurement differs by companies' economic circumstances, then cross- 
sectional differences in these circumstances are predictably linked with 
earnings’ explanatory power for returns. Economic: circumstances that 
affect earnings recognition include companies' operating cycles, riskiness 
of cash flows, and the reliability, objectivity, availability, and verifiability of 
accounting and market data. 

We document evidence consistent with a substantial lag in earnings 
recognition. Findings reveal an inverse relation between earnings' explana- 
tory power for returns and the length of the reporting period, which is 
consistent with a lag in earnings recognition that deteriorates in longer 
reporting periods. Specifically, the explanatory power of earnings for 
returns in quarterly periods is about one-fourth that for semiannual periods, 
less than one-tenth that for annual periods, and less than one-thirtieth 
that for two-year periods. Moreover, the explanatory power of the 
regression (adjusted A?) when using quarterly earnings is less than 1 
percent, but exceeds 39 percent when using four-year earnings and 
returns. We attribute this phenomenon to accounting criteria that recog- 
nize economic events with a lag and to the disaggregation of earnings 
(through time), which accentuates this lag. Easton et al. (1992) offer some 
evidence consistent with the first hypothesis, but their evidence is limited 
to reporting periods of one to ten years in length. This is the first evidence 
we are aware of for reporting periods of less than one year. 

We also present evidence that earnings lag current returns for several 
future periods. In certain instances, the recognition lag is of such 
magnitude that the explanatory power of future periods' earnings for 
current returns more than triples that of current earnings. For example, 
with quarterly reporting periods, the inclusion of future: periods' quarterly 
earnings increases the adjusted A? of the returns-earnings relation by more 
than 400 percent. This evidence is consistent with a substantia! lag in 
accounting recognition of economic events that spans a number of report- 
ing periods. To the extent that accounting regulatory agencies want 
earnings to reflect current changes in the market values of companies, this 
evidence implies significant potential for enhancing earnings' usefulness. 

Finally, we show that, when earnings measurements are less sensitive 
to accounting recognition criteria, earnings have greater explanatory power 
for returns. For example, with biennial reporting periods, current earnings’ 
explanatory power for current returns exceeds 50 percent for companies 
whose earnings measurements are less sensitive to accounting recognition 
criteria, but is less than 20 percent for companies more sensitive to these 
criteria. This result is consistent with a joint relation between (1) the 
application of accounting principles in practice and (2) the explanatory 
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power of earnings for returns. Evidence of systematic cross-sectional dif- 
ferences in accounting recognition suggests that deliberations on account- 
ing policy must consider characteristics of the reporting and operating envi- 
ronments; for example, the desire for verification, reliability, or conserva- 
tism might explain the accounting practices observed. 

The evidence reported emphasizes the significant role that accounting 
recognition plays in determining earnings' explanatory power for returns. 
The evidence also relates the lag in accounting recognition of economic 
events to cross-sectional differences in fundamental economic determi- - 
nants of earnings recognition. This evidence of a link between earnings’ 
explanatory power and basic concepts of accounting recognition and mea- 
surement should encourage further efforts at mapping the complex 
accounting structure that determines the usefulness of earnings. In light of 
the Securities and Exchange Commission's recent emphasis on market- 
based measures of performance, which is referred to as "possibly the most 
significant initiative in accounting principles development in over 50 years" 
(Wyatt 1991, 80), our results highlight the potential for substantial im- 
provement in earnings' explanatory power. Evidence on the reporting lag 
inherent in the application of accounting recognition criteria, and its cross- 
sectional determinants, is relevant for these policy deliberations. 


Key Words: Accounting recognition, Reporting interval, Earnings, Finan- 
cial reporting. 


Data Availability: Data in this study are taken from public sources. 


I. Recognition Practices and the Motivation for Empirical Tests 
Accounting Recognition 


CCOUNTING recognition is “the process of formally recording or incorporating 
A an item in the accounts and financial statements of an entity" (FASB 1980, SFAC 

No. 3, par. 83). The decision to recognize specific transactions and economic 
events in the accounts and financial statements depends on several interrelated “recog- 
nition and measurement concepts" (FASB 1984, SFAC No. 5), including reliability, 
objectivity, verifiability, realizability, matching, and conservatism. Because application 
of these concepts tends to delay recognition when there is uncertainty about either 
completion or measurement of transactions and events, earnings exhibit a recognition 
lag. This recognition lag is attributed, at least in part, to the application of generally 
accepted accounting principles. Both the application and consequences of accounting 
recognition concepts might be best depicted with several examples. 

Our first example, accounting for contingencies, illustrates both the recognition lag 
in accounting earnings and the discrete nature of its measurement. Generally, contin- 
gencies are defined as economic events whose existence is uncertain (FASB 1975a, 
SFAS No. 5). In the case of loss contingencies, no expense is recorded unless the loss is 
both probable and the amount reasonably estimable, at which point an expense is 
recorded for the full amount. Consequently, earnings fails.to recognize any part of the 
potential loss until its existence is likely. Gain contingencies, however, are rarely recog- 
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nized prior to their resolution and are disclosed only when the probability is high that 
the gain will be realized (Deakin 1989). 

Accounting recognition serves an important role for both short-term marketable 
securities (FASB 1975b, SFAS No. 12) and inventories (AICPA 1953, ARB No. 43) but 
entails, among other effects, a lag in earnings recognition. The accounting for both of 
these assets departs from the historical cost principle, but in a conservative manner. 
Specifically, the assets are recorded at historical cost unless their market values are 
lower than cost, in which case holding losses (and recoveries of previously recognized 
holding losses) are reflected in accounting earnings. However, holding gains (above his- 
torical cost) are not recorded for these assets until they are sold, so earnings recognition 
lags variations in market value.' 

Accounting for long-term debt illustrates a lack of recognition of gains and losses 
from changes in money market conditions. Debt is initially recorded at a value indica- 
tive of current money market conditions, and subsequent interest costs reflect those 
original conditions. That is, if market conditions change such that a company is able to 
buy back its debt at prices below book value, this holding gain is not recorded unless the 
company actually extinguishes the debt. The same rules apply to holding losses. 

Other economic events subject to a lag in accounting recognition include the effects 
from product changes, variations in input or output prices, legislative actions, and the 
loss or gain of important customers and suppliers. Moreover, companies' financial, 
operating, and investment activities, which exhibit similarities within industries, are 
predictably important factors in the application of recognition and measurement con- 
cepts in practice. In summary, this discussion illustrates the relevance (and limitations) 
of earnings recognition and measurement criteria for economic events. Our purpose is 
to demonstrate that all economic events are not recognized in earnings for the period in 
which they occur (nor in the period in which they are recognized in stock returns). 


Concepts and Motivation for Empirical Tests 


The effects of accounting recognition are manifest in the relation between account- 
ing earnings and stock returns. Our discussion implies that earnings for longer report- 
ing periods are less subject to the effects of recognition lag. This notion is apparent in 
the lifetime earnings of a company; accounting recognition plays no role when all valu- 
ation-relevant events are subsumed in lifetime earnings. Easton et al. (1992) employ this 
concept in tests of the returns-earnings relation as the reporting period extends from 
one to ten years. Predictably, as the length of the reporting period declines, the impor- 
tance of accounting recognition rules for the relation between earnings and returns is 
magnified. 

This discussion yields three hypotheses. First, if the percentage of valuation-rele- 
vant events recognized in earnings declines with the length of the reporting period, 
then the explanatory power of earnings for returns is predictably lower for interim 
periods compared to longer periods. Second, as the reporting period shortens, the per- 
centage of the current period's valuation-relevant events recognized in future periods' 
earnings increases. Hence, we expect future periods' earnings to possess significant 
explanatory power for the current period's stock returns. Finally, we expect earnings’ 


! These standards notwithstanding, there are inconsistent applications of accounting for investment 
securities across industries; e.g., see Wyatt (1991, 81). 
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explanatory power to systematically differ across companies because of differential 
application of accounting recognition criteria. 


Il. Data and Sample Selection 


Our sample of 24,150 company-quarter observations is drawn from the period 
1983-86 and consists of companies that meet the following criteria: (1) earnings per 
share, earnings announcement dates, dividends, common stock prices, and adjustment 
` factors (for stock splits and dividends) are available on the 1987 COMPUSTAT primary, 
secondary, tertiary and full coverage database; (2) daily adjusted stock returns 
(including dividends) are available from the 1988 Center for Research in Security Prices 
daily master file. All earnings, stock price, and return data are adjusted for stock splits 
and dividends. All companies with data available on both files, for each sample quarter, 
are candidates for the test sample. The minimum number of observations in any 
quarter is 1,409, and the maximum is 1,604.? 

We choose to examine quarterly earnings for several reasons. First, for shorter 
reporting periods, it is less likely that earnings reflects a high proportion of economic 
events occurring in the same period. Since the proportion of economic events captured 
in quarterly earnings is arguably less than that for earnings measured over a year or 
longer, the generality of prior research to shorter periods is problematic. Second, the 
relevance of accrual accounting, which manifests itself in earnings, likely depends on 
the length of the reporting period. For example, the incremental contribution of 
reported earnings relative to net cash flows should be inversely related to the length of 
the reporting period (i.e., differences between earnings and net cash flows erode in 
longer periods) Third, since U.S. companies report earnings on an interim basis, 
questions concerning earnings' explanatory power are properly addressed by 
considering reporting periods of less.than a year. Finally, since interim earnings 
aggregate over longer reporting periods, this design allows us to compare quarterly 
. earnings' explanatory power for returns with that of semiannual, annual, biennial, and 
quadrennial aggregate earnings. 


HI. Accounting Recognition as a Determinant of Earnings’ Explanatory Power 


We estimate the following regression model to assess the significance of reported 
earnings as an explanatory variable for stock returns:? 


Rj a= got Og: e Ajal P3 ai t Eja 


l 1) 


where R, , is the stock return of firm j for the reporting period q—1 to q (adjusted for 
dividends), P, , is the price per share of firm j at time q, and A, , is accounting earnings 
per share of firm j for the reporting period q— 1 to q.* Our first hypothesis predicts that, 
although earnings is significant in explaining returns (ie. œ, is positive) the 
explanatory power (adjusted R?) is positively related to the length of the reporting 
period. 


2 To be certain that our results are not unduly influenced by extreme values, we applied several different 
truncation rules to the data. This additional analysis yields inferences similar to those reported here. 

3 This specification is analogous to that proposed by Ohlson (1988, 1991), Easton and Harris (1991), and 
Easton et al. (1992). The interested reader is referred to these articles for further details. 

* Btock returns correspond to the period between earnings announcements. The price per share of firm j at 
time q is the closing stock price for period q. 
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Table 1 presents the regression results for earnings and returns in quarterly 
periods. The evidence indicates that quarterly earnings is significant in explaining 
quarterly returns, but the explanatory power is low. Specifically, the results with all 
24,150 firm-quarter observations yield an adjusted R? of 0.39 percent and an earnings 
coefficient (o, —0.08) that is significant at the-0.001 level. The results from the cross- 
sectional regression model estimated by quarter yield similar inferences. In all but two 
quarters the relation between earnings and returns is significant (at the 0.01 level 
or better), but the adjusted R? values are again low and range from —0.05 percent to 
9.75 percent. Hence, although quarterly earnings do recognize some valuation-relevant 
events that are contemporaneously recognized in companies' stock returns, the low 
explanatory power is consistent with a substantial reporting lag from application of 
accounting recognition and measurement concepts. 

If accounting recognition lag is a principal determinant of interim earnings' low 
explanatory power, then earnings' explanatory power should increase as the reporting 
period increases. To examine this hypothesis, we form four different reporting periods 
from the four-year sample period; specifically, we construct eight semiannual periods, 
four annual periods, two binennial periods, and one quadrennial period. Next, like 
Easton et al. (1992), we calculate aggregate measures of both returns and earnings for 
all companies and time periods.* We then regress returns on earnings, as in equation 
(1), for each of these four different reporting periods. 

The regression results for alternative reporting periods are shown in table 2. Evi- 
dence from the eight semiannual periods in the four-year sample is presented in panel 
A. The pooled cross-sectional and time-series regression yields an adjusted R? of 1.78 
percent, which represents a 350 percent increase in comparison with the adjusted R? 
for quarterly periods (0.39 percent) The average adjusted R? for the seminannual 
periods is 4.66 percent and ranges from a low of 0.06 percent to a high of 9.20 percent; 
in comparison, the average adjusted R? for the individual quarterly periods is 2.10 per- 
cent, with a low of —0.05 percent and a high of 9.75 percent. Hence, although earnings' 
explanatory power substantially increases for semiannual periods relative to quarterly 
periods, it remains low. 

The results from the annual reporting periods are displayed in panel B of table 2. 
The adjusted R? for the pooled four-year sample is 5.55 percent; a 200 percent (1,300 
percent) increase over that for the semiannual (quarterly) reporting periods. This 
increase is also evident in the individual annual adjusted His, which average 9.01 
percent, and range from a low of 2.62 percent to a high of 18.10 percent. The pooled 
regression for biennial periods yields an adjusted R? of 15.19 percent, and the adjusted 
R's for the two separate periods are 13.52 and 21.27 percent. The single quadrennial re- 
gression, reported in panel D, yields an adjusted R? of 39.76 percent, which is consider- 
ably larger than any obtained from the shorter reporting periods. 


5 Because of possible cross-sectional correlation in the regresssion error term of equation (1), there is the 
potential for bias in statistical inferences regarding the earnings coefficient (see Bernard 1987). Therefore, we 
employ an alternative procedure to test the significance of the earnings coefficient by using the mean and 
standard error of the coefficients obtained from the separate quarterly regressions (with the assumption that 
these quarterly regressions are independent). The coefficient estimate and t-value from this procedure are 
shown in the last line of table 1. The coefficient (0.31) is somewhat larger than that for the pooled sample (0.08) 
but conforms with the pooled-sample results and is significantly greater than zero (at the 0.001 level). 

* Reporting period returns are measured with continuously compounded daily returns, beginning after the 
prior period's earnings announcement and ending on the date of the current period's earnings announcement. 
Reported earnings for the period are measured with quarterly earnings (appropriately summed for the length 
of the reporting period) divided by stock price at the beginning of the reporting period. 
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Table 1 


Explanatory Power of Quarterly Earnings for Quarterly Returns 
(Model:* R,,—0,0-- o Au / P, ait 65.) 





Adjusted R? Sample 
Year : Quarter Go Ga (96) Size 
All Periode  . 0.04 0.08 0.39 24,150 
(39.0) : (9.8) 
1986 : IV 0.11 —0.01 —0.05 1,602 
(20.8) (—0.5) 
1986 : III 0.02 0.09 0.68 1,604 
(4.1) (3.5) 
1986 : II 0.01 0.27 2.82 1,593 
(1.4) . (6.9) ; 
1988 : I 0.09 0.03 0.15 1,579 
f (1.2) ; (1.8) i 
1985 : IV 0.10 0.12 170. 1,568 
(20.3) (5.3) a 
1985 : IJI —0.00 0.19 ; 1.68 1,552 
(- 0.4) (5.2) 
1985 : II 0.05 0.42 . > 2.55 1,530 
(12.5) (6.4) 
1985 :I 0.02 0.46 2.97 1,512 
(5.7) (6.9) 
1984 : IV 0.09 0.12 1.10 1,490 
(19.6) (4.2) "ME 
1984 : III 0.03 1.14 9.75 1,497 
ME (7.0) | (a27) ` 
1984 : II —0.04 0.49 2.97 ; 1,483 
. (-9.1) (6.8) 
1984 : I —0.02 0.68 3.13 1,461 
(-5.4) (6.9) 
1983 : IV — 0.02 0.11 0.26 1,425 
(—6.4) Q.2) D 
1983 : III 0.01 0.63 ` 3.48 1,424 
(1.4) (7.2) 
1983 : II 0.08 0.18 0.32 1,421 
(17.1) ` (2.4) l 
1983 : I 0.13 0.06 0.01 1,409 
(26.0) (1.1) 
Average’ 0.31 , 210. 
(4.0) 





* Stock returns (B,,) are measured from after the prior period’s earnings announcement through the 
current period's announcement; A, is reported earnings per share, and P, ., is the price per share of com- 
pany j at time q— 1. Parameter estimates and t-statistics (in parentheses) are presented for each repression. 
The sample comprises company-quarter observations from the first quarter of 1983 through the fourth 
quarter of 1986. 

è These statistics represent the average quarterly parameter estimate and t-statistic. These figures are 
computed to examine for the effect of cross-sectional correlations in the regression's error terms. 


828 


Table 2 


The Accounting Review, October 1992 


Explanatory Power of Earnings for Returns under Alternative Reporting Periods 
(Model:* Rj a= Quot Qa * A, Paga + Ciel 





Panel A. Returns and Earnings Measured over Semiannual Reporting Periods: 





Panel B. 


Reporting Adjusted R? Sample 
Period . Go Gas ` (26) Size 
All Periods 0.09 0.20 1.78 11,962 
(37.3) (14.8) 
1986 : I 0.12 0.08 0.32 1,604 
(17.8) (2.5) 
1986:I 0.09 0.41 5.33 1,560 
(14.2) (9.4) 
1985 : II 0.10 0.21 4.12 1,547 
(15.1) (8.2) 
1985:I 0.06 0.71 9.20 1,503 
(11.9) (12.4) 
1984 : II 0.13 0.43 7.07 1,472 
. (21.0) (10.6) 
1984 :I —0.07 0.81 7.74 1,450 
(711.8) (11.1) 
1983 : II —0.02 0.44 3.44 1,423 
(73.2) (7.2) 
1983 : I 0.24 0.08 0.06 1,403 
(27.7) . (14) 
Average^ 0.39 4.66 
(4.0) 
Returns and Earnings Measured over Annual Heporting Periods: 

Reporting Adjusted R? Sample 
Period Go [n (96) Size 
All Periods 0.18 0.38 5.55 5,714 

(33.2) (18.3) 
1986 0.23 0.25 3.76 1,502 
(21.0) (7.7) i 
1985 0.17 0.51 11.57 1,451 
(18.8) (13.8) 
1984 0.05 0.89 18.10 1,398 
; (5.8) (17.6) 
1983 0.22 , 0.33 2.62 1,363 
(16.6) (6.1) 
Average? 0.50 9.01 
(3.5) 





(Continued) 
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Explanatory Power of Earnings for Returns under Alternative Reporting Periods 
(Model:* Rig =Q tA’ Ajal Piq- + Eja) 


Panel C. Returns and Earnings Measured over Biennial Reporting Periods: 


Reporting . Adjusted R? Sample 
Period Oo Ga (96) Size 
All Periods 0.34 0.67 15.19 2,640 
(27.2) (21.8) 
1985-1986 0.44 0.66 13.52 1,347 
(22.9) (14.5) 
1983-1984 0.23 0.74 21.27 1,293 
(14.9) (18.7) 
Average’ 0.70 17.40 
(18.9) 


Panel D. Returns and Earnings Measured over the Quadrennial Reporting Period: 


Reporting Adjusted R? Sample 
Period Go Qa (%) Size 
1983-1986 0.62 1.30 39.76 1,135 
(18.7) (27.4) 





* Stock returns (R,,) are measured for the reporting period beginning after the prior reporting period's 
earnings announcement and ending with the current period's announcement; A,, is the aggregate earnings 
per share for the reporting period, and P, ,., is the price per share of company j at time q— 1 (beginning of 
the reporting period). Parameter estimates and t-statistics (in parentheses) are presented for each regression. 
The reporting periods cover the years 1983-1988. 

^ These statistics represent the reporting periods’ average parameter estimate and t-statistic. These 
figures are computed to examine for the effect of cross-sectional correlations in the regression's error terms. 


In summary, this evidence of low correlation between earnings and returns in 
shorter reporting periods is consistent with a substantial lag in accounting recognition 
of economic events in interim earnings. This inference is bolstered by the 
monotonically increasing explanatory power of earnings for returns as the reporting 
period expands from quarterly to seminannual, annual, biennial, and finally 
quadrennial periods. In the next section we examine the extent of the recognition lag in 
earnings for current stock returns, and investigate accounting factors underlying this 
phenomenon. 


IV. The Extent and Determinants of Earnings Recognition Lag 
Extent of Earnings Recognition Lag 


The purpose of this section is to examine the extent to which earnings recognition 
of economic events lags that of the market as this is reflected in future earnings' explan- 
atory power for current period returns. Our premise regarding the application of 
accounting recognition concepts is that earnings contains both value-relevant and 
value-irrelevant information for explaining current returns, and the value-irrelevant 
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component consists of information that was recognized in prior periods’ returns.’ In 
conformance with this premise, the relative significance of these two components is 
predictably a function of the length of the reporting period and accounting recognition 
practices (the latter factor is considered in the next section). We hypothesize that, if 
earnings recognition lags that of the market, then (1) future earnings are correlated with 
current returns and (2) the explanatory power of future earnings for current returns 
varies inversely with the length of the reporting period. The latter follows from our con- 
jecture that the longer the reporting period, the larger the proportion of economic 
events recognized in both earnings and returns for the same period. Evidence of a sig- 
nificant relation between current returns and future earnings reflecis on timeliness, or 
lack thereof, for reported earnings' ability to track current period changes in company . 
values. 

We estimate the following regression model to assess the relation between current 
returns and both current and future periods' earnings: 


Ry, o t Ya * Àj 4 Pj it 2 * Àj on / Pj un * Aj ea] Pj i 
yat Aj a, Pia us ° Ai aa Pj aa €), (2) 


where the variables are defined as in equation (1). Consistent with our hypothesis, we 
expect future periods’ earnings to possess explanatory power for current returns (i.e., 
the 7,2 through y,s parameters are positive and significant). 

The regression results for quarterly reporting periods, shown in table 3, are consis- 
tent with a substantial lag in the recognition of economic events in earnings. The 
parameter estimates on future quarterly earnings from the pooled sample are positive 
and significant for all four quarters De, Yo2 Yess Yes. and Yes equal 0.120, 0.091, 
0.086,and 0.054, respectively). The adjusted R? of 1.95 percent is still low, but reflects a 
400 percent increase in explanatory power when compared with current earnings as 
the sole explanatory variable (0.39 percent). Similarly, a simple average of the adjusted 
R?s of all 16 quarterly regressions is 4.93 percent, in comparison with 2.10 percent for a 
simple average of the 16 contemporaneous returns-earnings regressions in table 1.? 

To assess the incremental contribution of future periods' earnings in explaining 
current returns (i.e., the extent of the lag in earnings recognition), we regress current 
returns on both current earnings and successive combinations of future periods' earn- 
ings: (1) current and next period's earnings, (2) current and the next two periods' earn- 
ings, (3) current and the next three periods' earnings, and (4) current and the next four 
periods’ earnings. The adjusted Bis from these regressions, shown in the first row of 
table 4, are 0.39, 1.26, 1.62, 1.85, and 1.95 percent, respectively. Notice the logarith- 
mic-type pattern in adjusted R?s as future periods’ earnings are successively added to 
the regression; adjusted R? increases substantially (223 percent) when the immediate 
future period's earnings is added, but only minimally (5 percent) with the inclusion of 


? Prior research (Beaver et al. 1980) shows that prices lead earnings in annual periods. The market 
obtains information about economic events from many different sources, including footnote and 
nonearnings disclosures in companies’ financial reports (Ou and Penman 1989a, 1989b). 

8 It is reasonable to expect the explanatory power of future earnings for current returns to be immaterial 
{in the limit) for more distant future periods’ earnings (also, see fn. 10). 

° As was done for the “average coefficient” test in table 1, we compute the mean and standard error of the 
parameter estimates from the individual quarterly regressions. The resulting estimates, shown at the bottom of 
table 3, support the pooled sample results in that future periods’ reported earnings are significantly associated 
with current returns. 
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Table 3 
Explanatory Power of Current and Future Quarterly Earnings for Current Quarterly Returns 
(Model: Hj, "4o ya * A, 4/ Pi a a * Ayan / Pat ast Ai auf Pii 
ofa * Àj ea/ Py ast Aj Prat 614) 





: Adjusted R? Sample 
Year : Quarter Yao ya Ya Ya Yas Yas (?6) Size 


All Periods 0.04 0.02 0.12 0.09 0.09 0.05 1.95 24,150 
(36.2) (2.6) (10.4) (7.1) (6.9) (5.1) 

1986 : IV 0.10 0.01 —0.15 —0.06 0.27 —0.02 0.37 1,602 
(20.2) (0.4) (—1.6) (-1.1) (2.9) (-1.2) 

1986 : DI 0.02 0.04 0.05 0.05 —0.02 0.31 1.84 1,604 
(3.4) (1.4) (2.5) (0.5) (70.4) (3.5) 

1986 : II 0.01 0.14 0.04 0.12 —0.04 0.19 5.17 1,593 
(1.6) (2.8) (0.8) (4.7) (-0.4) -© (8.2) 

1986 : I 0.08 0.02 0.01 —0.03 0.11 0.25 2.26 1,579 
(20.3) (1.1) . (0.2) (70.7) (4.6) (3.1) 

1985 : IV 0.09 0.08 0.32 —0.01 0.13 0.03 4.88 1,568 
(19.7) (3.3) (5.8) (-0.2) (3.0) (1.1) 

1985 : III —0.00 0.02 0.12 0.22 0.04 0.20 7.00 1,552 
(- 0.8) (0.5) (4.8) (3.7) (1.0) (4.8) 

1985 : II 0.05 0.42 —0.04 0.04 —0.19 —0.00 3.27 1,530 
(12.9) (5.4) (—0.6) (1.3) (73.7) (70.1) 

1985 : I 0.02 0.40 0.27 0.24 0.00 —0.03 5.86 1,512 
(4.0) (4.2) (4.3) (3.6) (0.1) (-0.7) 

1984 : IV 0.08 0.16 —0.24 0.47 0.29 —0.09 3.76 1,490 
(16.5) (4.7) (-2.0) (5.5) (3.2) (-2.4) 

1984 : III 0.02 0.81 0.03 0.49 0.22 0.06 12.60 1,497 
(5.4) (7.3) (0.8) (4.9) (2.7) (0.9) 

1984 : II —0.05 0.18 0.70 0.12 0.05 0.29 9.06 1,483 
(711.3) (2.3) (6.1) (2.6) (0.5) (3.2) 

1984 : I —0.02 0.56 0.14 0.16 —0.02 0.03 3.36 1,461 
(-5.9) (4.6) (1.9) (1.5) (70.4) (0.3) 

1983 : IV —0.04 —0.05 "0.52 0.20 0.25 0.05 2.75 1,425 
(-8.5) (--0.9) ^ (3.7) (2.2) (1.9) (0.8) 

1983 : III —0.02 0.25 0.04 0.84 0.30 0.60 9.56 1,424 
(74.1) (2.5) (0.5) (5.3) (2.9) (4.1) 

1983 : II 0.08 0.15 — 0.02 — 0.09 0.01 0.33 0.91 1,422 
(13.6) (1.7) (-0.2) (1.2) (0.0) (3.3) 

1983 : I 0.11 —0.14 —0.11 0.20 0.12 0.94 6.16 1,409 
(19.0) (-2.4) (71.2) (2.1) (1.7) (7.5) 

Average’ 0.19 0.11 0.18 0.10 0.20 4.93 

(3.1) (1.7) (3.1) (2.7) (2.9) 





* Stock returns (P, ,} are measured from immediately after the prior period's earnings announcement 
through the current period's announcement; A, , is reported earnings per share for time period q, and P, ,., is 
the price per share of company j at time q— 1. Parameter estimates and t-statistics (in parentheses) are pre- 
sented for each regression. The sample comprises company-quarter observations from the first quarter of 
1983 through the fourth quarter of 1986. 

* These statistics represent the average quarterly parameter estimate and t-statistic. These figures are 
computed to examine for the effect of cross-sectional correlations in the regression's error terms. 
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Table 4 


Current and Future Earnings’ Incremental Explanatory Power for 
Current Returns under Alternative Reporting Periods 
(General Model? Bez Ya * Aj / Piit Yat Aja Pri Yat Ajal Pias 
Tat A, oa/ Pia ost Ayar / Prat 614) 


Alternative Gombinations of Explanatory Variables 


Currentand ` Currentand ` ,Currentand ` Current and 


Current Next Next Two Next Three Next Four 
Period's Period's Periods’ . Periods" Periods’ 
Reporting Period Earnings Earnings Earnings Earnings Earnings 
‘Quarterly (n=24,150) 
Adjusted R?96^ 0.39 1.26 1.62 1.85 1.95 
Percentage Increase" — 223 29 14 5 
Semiannual (n=8,544) 
Adjusted R?96 2.44 4.41 ' Säz 6.38 6.60 
Percentage Increase — 81 22 19 3 
Annual (n=2,650) 
Adjusted R?% 5.41 15.71 16.20 17.00 
Percentage Increase — 180 3 5 
Biennial (n 1,285) 
Adjusted R?96 21.21 29.28 
Percentage Increase — 38 


* Stock returns (R,,) are measured from immediately after the prior period's earnings announcement 
through the current period’s announcement; A, , is reported earnings per share for time period q, and P, ,., is 
the price per share of company j at time q—1. The number of future periods' earnings in a regression is 
specified in the respective column heading; the maximum number of future periods' earnings in any model is 
four. The sample comprises company-period observations from 1983 through 1986. 

^ The adjusted R? is taken from the regression of the current period's returns on current period’s earnings 
and successive combinations of future periods’ earnings (the latter ranging from zero to four future periods). 

* The percentage increase is computed by subtracting 1.0 from the ratio of adjusted R? for that column’s 
regression model divided by the adjusted R? from the immediate left column's regression model. 


four-period-ahead earnings." Hence, although quarterly earnings substantially lag 
quarterly returns, the earnings recognition lag considerably diminishes after three or 
four quarters." 

To test the second part of our hypothesis, that the explanatory power varies 
inversely with the reporting period, we examine earnings recognition lag conditional 
on the length of the reporting period. We hypothesize that the incremental contribution 
of future earnings in explaining returns decreases with longer reporting periods if 


10 We also performed a regression of current quarter returns on the current and 12 future quarter earnings. 
The explanatory power of future earnings for current returns peaks at one or two quarters out and then grad- 
ually diminishes to zero; in particular, each of the first six future periods’ quarterly earnings is statistically sig- 
nificant, but only one of the next six future periods' earnings is significant. 

1 An alternative explanation for a relation between current returns and future earnings is that the latter 
proxies for earnings expectations; however, we know of no hypothesis (other than the one we postulate) that 
predicts higher explanatory power for future earnings relative to current earnings, as shown here. Moreover, 
variation in future earnings' explanatory power by industry groups (presented in the next section) further 
reduces the likelihood of competing explanations for the results. 
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accounting recognition rules are a major determinant of the proportion of value-rele- 
vant events recognized in current earnings. Evidence is obtained through estimation of 
equation (2) for semiannual, annual, and biennial reporting periods. Summary results 
of these regression tests are displayed in table 4. For each reporting period, we show 
different regressions' adjusted R?s along with the percentage incremental increase in 
explanatory power with successive inclusion of future earnings as a determinant of 
returns. The evidence indicates that the inclusion of the immediate next period's earn- 
ings increases the regression's explanatory power by 223, 81, 190, and 38 percent for 
quarterly, semiannual, annual, and biennial reporting periods, respectively (see second 
column of table 4). While increases in explanatory power are also evident with the 
inclusion of higher-order future earnings, the percentage increment is progressively 
less; for example, the inclusion of two (three) periods ahead earnings increases explana- 
tory power by 29, 22, and 3 percent (14, 19, and 5 percent), respectively. The diminish- 
ing incremental explanatory power of future earnings for current returns as the 
reporting period increases is consistent with the hypothesis that the application of 
accounting recognition criteria is an important determinant of earnings' explanatory 
power, particularly for shorter reporting periods. 


Accounting Determinants of Earnings Hecognition Lag 


Accounting recognition concepts are unimportant in the measurement of lifetime 
earnings (see sec. I), because, in the limit, earnings, cash flows, and returns are equiva- 
lent. However, current institutional arrangements in the United States require earnings 
reports for interim (e.g., quarterly) periods and compliance with generally accepted 
accounting principles. These requirements create fundamental problems for income 
recognition. 

Accounting theory dictates that (1) revenue is recognized when goods or services 
are provided and when the asset earned is measurable with reasonable precision and 
objectivity (see FASB 1984, SFAC No. 5), and (2) expense recognition mirrors revenue 
recognition in that the expense associated with revenue activity is recognized 
(matched) in the same period as revenue. Consequently, consideration of earnings rec- 
ognition depends on the practical application of diverse and sometimes conflicting 
accounting concepts, which include reliability, relevance, objectivity, verifiability, 
timeliness, and conservatism. Resolution in the application of these concepts to earn- 
ings recognition depends on a company's operating environment. For example, earn- 
ings recognition concepts are less likely to affect the earnings measurements for retail 
food companies in comparison with long-term construction firms because of differ- 
ences in operating cycles, riskiness of receipts, reliability of data, and availability of 
objective and verifiable market prices. In large measure, the determinants of earnings 
recognition are a function of the industry (environment) in which the company 
operates. 

The notion of industry-determined application of recognition concepts motivates 
us to explore the lag in accounting recognition of earnings for different industries. 
Specifically, we separate companies into three broad industry classes to capture varia- 
tion in the application of recognition concepts and its effects on earnings measure- 
ment. The objective is to identify industry classes in which earnings recognition con- 
cepts play varying roles. As such, we construct three industry classes: mining, con- 
struction, and manufacturing, SIC code industries 1, 2, and 3; finance, insurance, real 
estate, public utilities, and transportation, SIC code industries 4 and 6; and wholesale- 
retail trade, and services, SIC code industries 5, 7, and 8. In light of our discussion of 
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the determinants of accounting recognition, we expect earnings recognition lag to be 
greatest for the mining, construction, and manufacturing class, least for the wholesale- 
retail trade, and services class, and somewhere in between for the finance, insurance, 
real estate, public utilities, and transportation class. For example, relative to the 
others, the wholesale-retail trade, and services companies possess shorter operating 
cycles (on average), and have more objective and verifiable input and output prices, 
which facilitate timely recognition of earnings. 

We hypothesize that earnings from companies whose earnings measurements are 
less sensitive to accounting recognition criteria possess greater explanatory power for 
returns, ceteris paribus; an ancillary hypothesis predicts that this phenomenon extends 
to all reporting periods (e.g., quarterly, semiannual, annual, biennial). We also hypothe- 
Size that the incremental explanatory power from successive inclusion of future 
periods' earnings for returns is greater for companies whose earnings measurements 
are more sensitive to accounting recognition criteria. 

The adjusted R?s from regressions with successive combinations of future earnings 
(analogous to the tests in table 4), including results from increasingly longer reporting 
periods, are shown in table 5 for the three industry classes. Consistent with the first 
hypothesis, earnings possess greater explanatory power when accounting recognition 
criteria are predictably less important for earnings measurement. Results for the con- 
temporaneous returns-earnings relation (first three columns of table 5) show that the 
adjusted R? is substantially higher for the industry class less sensitive to recognition 
rules (wholesale-retail trade, and services) For example, the quarterly regression's 
adjusted R? from the least sensitive group is 2.29 percent, compared to 0.30 percent for 
the most sensitive group and 0.20 percent for the intermediate group. The biennial 
period results are even more striking; the adjusted R? for the least sensitive group is 
51.33 percent, compared to 17.59 percent for the most sensitive group and 14.49 per- 
cent for the intermediate group; keep in mind that this regression includes only contem- 
poraneous earnings and returns.'? These results are consistent with the hypothesis that 
the application of accounting recognition criteria is a major determinant of earnings' 
explanatory power for returns. 

Evidence bearing on our second hypothesis De, the incremental explanatory 
power from successive inclusion of future periods' earnings is higher for companies 
whose earnings measurements are more sensitive to recognition rules) is obtained from 
four separate analyses conducted for each industry group. Current returns are 
regressed on (1) current and next period's earnings, (2) current and the next two 
periods' earnings, (3) current and the next three periods' earnings, and (4) current and 
the next four periods' earnings. The adjusted R? for each of these regressions, presented 
by industry group, are displayed in columns four through fifteen of table 5. Notice that 
the rate of change in adjusted R? exhibits a logarithmic-type pattern within each group 
(similar to that in table 4 for the total sample). For example, for the group least sensitive 
to recognition rules, the adjusted R?s equal 2.29, 3.44, 4.21, 4.25, and 4.73 percent with 
the successive addition of future quarterly earnings. This pattern is consistent with a 


12 [In addition to the arguments advanced, the finance, insurance, real estate, public utilities, and 
transportation group merits separate consideration because of the special regulatory environments in which 
these companies operate. 

33 Although not reported, a pattern similar to that observed with the regressions’ adjusted His is evident in 
the regressions’ earnings coefficients—across industry classes and reporting periods. 
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recognition lag in earnings, but one whose impact steadily declines; for example, the 
percentage increases in adjusted R? for the group least sensitive to recognition rules 
from successive future quarterly earnings are 50, 22, 1, and 11 percent, respectively. 

Also relevant to the second hypothesis is the extent of earnings recognition lag and 
its rate of decline for the different industry groups. The results show that the rate of 
change in adjusted R? from successive inclusion of future earnings is much greater for 
companies whose earnings measurements are more sensitive to recognition rules. For 
example, the increases in adjusted R? from successive inclusion of future quarterly 
earnings for the most sensitive group (intermediate group) are 333, 24, 9, and 3 percent 
(260, 53, 104, and 2 percent), respectively, which are generally larger than those of com- 
panies least sensitive to recognition rules (50, 22, 1, and 11 percent). This is also evident 
in the rate of change statistics for adjusted R? with semiannual, annual, and biennial 
reporting periods. For example, with annual periods, the increases in adjusted R? from 
successive inclusion of future earnings for the most sensitive group (intermediate 
group) are 334, 3, and 7 percent (53, 20, and 1 percent), respectively, but equal 20, — 1, 
and 0 percent for companies least sensitive to recognition criteria.'^ 

In summary, these findings document a substantial earnings recognition lag and, 
more importantly, highlight cross-sectional differences in the extent of this lag. We 
attribute these differences in lag to fundamental cross-sectional differences in the 
application of accounting recognition criteria at the company level, which affect earn- 
ings' explanatory power for returns. 


V. Additional Evidence on Earnings Recognition Lag 
Current Earnings Recognition of Prior Periods' Economic Events 


The delay in accounting recognition of economic phenomena affects earnings in two 
ways: (1) earnings recognizes the effects of certain prior periods' economic events in the 
current period and (2) earnings does not recognize the effects of all contemporaneous 
economic events until future periods. The empirical analysis so far has concerned the 
second issue, primarily in light of our interest in understanding the extent, pattern, and 
determinants of the delay in earnings recognition as it affects earnings' ability to track 
changes in company value. However, interest in the extent to which returns recognize 
economic events in advance of earnings suggests an alternative test. Specifically, hold- 
ing the reporting period constant, we regress current earnings on both current returns 
and successive combinations of prior periods' returns to obtain evidence on the extent 
to which earnings recognizes the effects of prior periods' economic events in the cur- 
rent period. In particular, current earnings are regressed on (1) current returns, (2) cur- 
rent and prior period's returns, (3) current and prior two periods' returns, (4) current 
and prior three periods’ returns, and (5) current and prior four periods’ returns. The , 
results of these regressions for quarterly, semiannual, and annual reporting periods are 
shown in table 6, and corroborate earlier evidence of a substantial earnings lag. 


Future Earnings Recognition of Current and Prior Periods' Economic Events 


The evidence (in table 6) that earnings recognizes events impounded in current and 
prior periods' returns suggests that a regression of current returns on current and 


14 A similar pattern is evident in the regressions’ coefficients on current and future earnings for industry 
. classes and reporting periods. 
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Table 6 
Recognition of Current and Prior Periods’ Economic Events in Current Earnings 
(General Model:* A, ,/P,, . —,0- 6s yg toa. Rigi toa. Hos 
l t $4 Bi ta e Rigat E.) 


Alternative Combinations of Explanatory Variables 


Current and Current and Current and Current and 


Current Prior Prior Two Prior Three Prior Four 
Period's Period's Periods" Periods' Periods' 
Reporting Period Returns Returns Returns Heturns Heturns 
Quarterly (n2:12,507) 
Adjusted R?96^ 0.67 2.55 4.05 4.36 5.17 
Percentage Increase* _ 281 59 8 19 
Semiannual (n=5,220) 
Adjusted R?% 5.69 10.54 16.80 
Percentage Increase — 85 59 
Annual (n=2,535) 
Adjusted R?% 12.98 28.75 
Percentage Increase — 121 





* A, , is reported earnings per share of company j for time period q; P,,-, is the price per share at time 
q-—k (where k is the number of explanatory variables in the model), and stock return (R, ,) is measured from 
immediately after the prior period's earnings announcement through the current period's announcement for 
time period q. The number of successive prior periods' returns in a regression is specified in the column 
heading; the maximum number of prior periods’ returns in any model is four. The sample comprises 
company-period observations from 1983 through 1986. 

* The adjusted R? is taken from the regression of the current period's earnings (scaled by price at the 
beginning of the earliest return period) on current period's returns and successive combinations of prior 
periods' returns (the latter ranging from zero to four prior periods). 

* The percentage increase is computed by subtracting 1.0 from the ratio of adjusted R? for that column's 
regression model divided by the adjusted R? from the immediate left column's regression model. 


future periods' earnings is potentially contaminated by noise in the dependent variable 
since returns are measured only over the current reporting period. Consequently, to 
better control for this potential source of noise, we re-compute returns over various 
successive combinations of current and prior reporting periods. The alternative periods 
of return measurement include the (1) current period, (2) current and prior period, (3) 
current and two prior periods, (4) current and three prior periods, and (5) current and 
four prior periods. Returns measured over these various periods are then regressed on 
(1) current earnings, (2) current and next period's earnings, (3) current and the next two 
periods' earnings, (4) current and the next three periods' earnings, and (5) current and 
the next four periods' earnings. If there is a substantial recognition lag in earnings, then 
the inclusion of future periods' earnings in these regressions should be significant, in 
spite of including prior periods' returns in the dependent variable. 

The results of these regressions, as summarized in the adjusted R*-statistic, are 
shown in table 7. Notice that for each comparison (i.e., within-return measurement 
periods as reported across each row) the results indicate that future earnings continue 
to explain a significant portion of returns beyond that explained by current earnings. 
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Table 7 


Current and Future Earnings' Incremental Explanatory Power for 
Returns Measured over Current and Prior Periods 
(General Model:* H, (4.41 = yo t Yor * Ay.g/ Pri "un e Ay and Py t Ay.qt2/ Pia 
Yas’ Ay.qt3/ Pj iust Aj ea] Piai 64,4) 


Adjusted R? for Alternative Combinations of Explanatory Variables^ 


Currentand Currentand Currentand Current and 


Current Next Next Two Next Three Next Four 
Earnings Period’s Period's Periods’ Periods’ Periods’ 
Reporting Period Earnings Earnings Earnings Earnings Earnings 
Quarterly (n — 12,507) 
Return Measurement Period: 
Current Period 0.35 1.29 1.44 1.89 1.94 
Current and One Prior 2.19 4.11 4.30 5.54 5.72 
Current and Two Prior 4.28 6.20 7.05 9.42 9.74 
Current and Three Prior 3.88 6.22 8.64 10.73 10.94 
Current and Four Prior 4.47 8.05 11.95 13.19 13.38 
Semiannual (n=5,220) 
Return Measurement Period: 
. Current Period 5.23 7.60 8.31 9.06 9.09 
' . Current and One Prior 13.21 16.52 18.29 19.13 19.29 
Annual (n 2,535) 
Return Measurement Period: 
Current Period 11.56 16.03 16.87 
Current and One Prior 27.20 32.34 32.66 


a Stock returns (R; eil are measured from immediately after the earnings announcement for period 
[(q—X)— 1] through the current period q's announcement; A, is reported earnings per share for time period 
q:, and P; , is the price per share of company j at time q. The number of future periods’ earnings in a regres- 
sion is specified in the respective column heading; the maximum number of future periods' earnings in any 
model is four. The sample comprises company-period observations from 1983 through 1986. 

^ The adjusted R?s are taken from regressions of returns on current period's earnings and successive 
combinations of future periods' earnings, where returns are measured over either (1) the current period or (2) 
the current and prior periods (ranging from one to four previous periods). 


For example, when the return measurement period is the current and four prior quar- 
ters, current quarterly earnings alone yields an adjusted R? of 4.47 percent, compared to 
an adjusted R? of 13.38 percent when four future quarter earnings are included along 
with current earnings. Similar inferences are drawn from the semiannual and annual 
reporting periods. In summary, the results substantiate the inference that reported 
earnings possesses a significant recognition lag as reflected in the explanatory power of 
future earnings for current and past returns. 


Some Specification Checks of the Returns-Earnings Helation 


Some empirical evidence (with annual data) shows that lagged earnings are statis- 
tically associated with current returns, even in the presence of current earnings as 
another explanatory variable (Easton and Harris 1991). To be certain that our results 
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are not affected by the exclusion of this variable, earlier tests are reexamined with 
explicit consideration of prior periods' earnings. The lack of theoretical guidance in the 
selection of which lagged earnings are important prompted us to include earnings back 
to eight prior periods in the analysis. 

Results from the regression of current returns on current and lagged earnings, for 
quarterly reporting periods, are shown in panel A of table 8. The evidence indicates 
that certain prior periods' earnings are associated with current returns. Specifically, 
the inclusion of eight lagged earnings yields a 100 percent increase in adjusted R? rela- 
tive to current earnings alone (0.77 percent compared with 0.39 percent from table 1). 
Nevertheless, in the context of this generalized model, current earnings continues to 
contribute to the explanation of returns; that is, the earnings coefficient (5,, 20.103) is 
significant at the 0.001 level. This finding notwithstanding, the explanatory power of 
current and lagged earnings for returns is low, which is similar to the inference regard- 
ing table 1.5 

The low incremental explanatory power of lagged earnings suggests that the 
evidence on recognition lag presented in earlier sections is unlikely to be affected by 
the inclusion of prior periods' earnings. The specification tests confirm our suspicion. 
Specifically, we regress current stock returns on current, lagged, and future earnings. 
The results, shown in panel B of table 8, indicate that inclusion of four future periods' 
earnings yields a 240 percent increase in adjusted R? relative to the regression in panel 
A (i.e., adjusted R? increases to 2.67 percent from 0.77 percent). Other diagnostic tests 
also confirm the robustness of prior tests. Specifically, a reexamination of the tests 
shown in table 4, which regress current returns on successive combinations of current 
and future earnings, is conducted with eight lagged earnings in all regressions. For 
quarterly periods, the adjusted R?s from the sequential inclusion of four future periods' 
earnings equal 1.76, 2.22, 2.55, and 2.67 percent. Notice that these results are similar to 
those in the first row of table 4, which included no lagged earnings in the regression.!5 


VI. Summary and Conclusions 


This article examines the effects of accounting recognition criteria on the 
relevance of earnings as an explanatory variable for returns. Unlike the market, which 
recognizes economic events when they occur, earnings recognition involves two 
sometimes conflicting qualities of relevance and reliability. Application of these 
accounting recognition criteria can impair the relevance of earnings in deference to 
reliability, and as a result, certain economic events are recognized in earnings with a 
lag. The primary focus of our investigation is threefold. 

First, we hypothesize that accounting recognition criteria are determinants of earn- 
ings' explanatory power, and moreover, that the explanatory power is less for shorter 
reporting periods since these earnings measurements are predictably more sensitive to 


1$ We computed condition indexes (see Belsley et al. 1980) for each regression in this study. These indexes 
measure the degree of collinearity among the variables. Belsley et al. indicate that mild multicollinearity is 
present when the index is between 5 and 10, and is severe when the index exceeds 30. The maximum index in 
our regressions is 2.8, and most are below 1.5. We also computed the variance inflation measure suggested by 
Belsley et al. for each of our regressions. Belsley et al. indicate that severe collinearity exists when this measure 
exceeds 10; the highest measure for our regressions is 1.8. 

15 We also reexamined the evidence on recognition lag for industry classes based on companies’ sensitivity 
to accounting recognition criteria (see table 5) when lagged earnings are included in all regression tests. All of 
these tests yield results similar to those reported here. 
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recognition criteria, and hence, exhibit substantial recognition lag. Results show that, 
while quarterly earnings is significant in explaining returns, its explanatory power is 
low. Furthermore, when the reporting period (for both earnings and returns) is 
increased, earnings’ explanatory power substantially increases; for example, the 
adjusted R?s equal 0.39, 1.78, 5.55, 15.19, and 39.76 percent for quarterly, semiannual, 
annual, biennial, and quadrennial periods, respectively. This evidence is consistent 
with the importance of accounting recognition criteria as determinants of earnings' 
explanatory power. 

Second, evidence of a substantial lag in earnings recognition motivates tests of the 
extent and pattern of earnings recognition lag. Findings reveal a significant earnings 
lag for several periods and provide evidence that future periods' earnings are signifi- 
cantly related to current returns and are often of greater explanatory power for current 
returns compared with current earnings. For example, with biennial reporting periods, 
the adjusted R? from a regression of returns on earnings jumps to more than 29 percent 
with the inclusion of the next period's earnings. The evidence is characteristic of a sub- 
stantial recognition lag in earnings that extends to several future periods. 

Third, we hypothesize that earnings recognition lag is a function of cross-sectional 
differences in the application of accounting recognition criteria, as reflected in funda- 
mental economic determinants of earnings measurement. Results show that earnings' 
explanatory power is substantially greater for companies whose earnings measure- 
ments are predictably less sensitive to accounting recognition criteria. For example, 
with biennial reporting periods, the explanatory power of a regression of current 
returns on current earnings exceeds 51 percent for companies least sensitive to recogni- 
tion criteria, but is less than 18 percent for companies whose earnings measurements 
are most sensitive to these criteria. Moreover, the percentage increase in explanatory 
power of future earnings for current returns is lower for companies least sensitive to 
recognition criteria. 

The robustness of our results is verified by additional tests where (1) we demon- 
strate that current earnings is significantly associated with several prior periods' 
returns, and (2) we show that when the dependent variable includes current and prior 
periods' returns in a regression of returns on both current and future earnings that 
none of this article's inferences are affected. For example, with annual periods, in a 
regression of returns (measured over the current and prior period) on current and 
future periods' earnings, future earnings continue to explain variation in returns and 
yield an adjusted R? of more than 32 percent. Finally, we demonstrate that a more gen- 
eral specification of the returns-earnings relation which explicitly includes lagged earn- 
ings (back to eight prior periods) does not affect any of this article's inferences. In sum- 
mary, the evidence in this article underscores the existence of a substantial recognition 
lag in accounting earnings and the potential for significant improvement in earnings' 
explanatory power for returns." 


H The issue of earnings’ explanatory power has received increased attention with the Securities and 
Exchange Commission's (SEC) encouragement to use market-based measures in valuing certain securities. For 
example, in testimony before the Senate Committee on Banking, Housing, and Urban Affairs (U.S. Senate 
1990a, 148-55), SEC Chairman Richard C. Breeden argued that: 


Determining the current value of an institution's assets, not recording their original cost, should 
increasingly be the goal toward which we must work. . .. The objective of these efforts should be to 
achieve financial reporting that uses appropriate market-based measures of valuation at the earliest 
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possible date. . . . The presumption that market-based information is the most relevant financial data 
attribute should be recognized. 


Similar testimony was given by SEC General Counsel James R. Doty before the Judiciary Antitrust Subcommit- 
tee (U.S. Senate 1990b, 136), where he argued that “as the Commission's earlier testimony on this matter has 
made clear, the time has run out on ‘once upon a time accounting." " 
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SYNOPSIS AND INTRODUCTION: Since the late 1970s, oil and gas 
firms have been required to include (unaudited) estimates of proved reserve 
quantities and valuations based on these estimates in their financial state- 
ments. As defined by the SEC, proved reserves are those that will be 
produced with "reasonable certainty” under existing economic conditions. 
In addition, firms must disclose estimated quantities of proved developed 
reserves, which will be produced from existing wells. At the time the 
proved reserve determination is made, substantial uncertainty exists as to 
the amount of oil ultimately recoverable, suggesting that the reserve 
estimation process is unreliable (Magliolo 1986b). Although certain 
constituencies have indicated interest in having firms disclose reserve 
quantities (see, e.g., Deakin and Deitrick 1982), the relevance of the disclo- 
sures for any given firm is an open question. It is to this issue that our 
research is directed. 

Prior research has demonstrated a weak association between security 
prices and oil and gas valuation disclosures required by SFAS No. 69 (see, 
e.g., Harris and Ohlson 1987; Magliolo 1986a). At least two explanations 
could account for the weak association: (1) reserve quantity estimates under- 
lying the valuation disclosures are unreliable, and (2) the valuation model 

used to attach value to reserve quantities is flawed. Although the valuation 
approach used in these “reserve recognition accounting" disclosures has 
been widely disparaged, much criticism also concerns problems in the 
estimation of ol and gas reserve quantities. This article narrows the focus 
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of prior research and specifically examines the value-relevance of reserve 
quantity disclosures required by SFAS No. 69 (FASB 1982). This more 
narrow focus permits us to investigate, for the first time, one of the expla- 
nations for why the reserve valuation components do not appear to be par- 
ticularly informative. It also allows us to compare the informativeness of 
management claims about reserve quantities in the SFAS No. 69 disclo- 
sures with-quantity estimates that we infer from management actions (i.e., 
production of oil). 


The article explores two empirical questions concerning reserve 


quantity disclosures. First, we examine the required SFAS No. 69 
disclosures for proved reserves and proved developed reserves and ask 
whether these reserve estimates are value-relevant, given a benchmark 
estimate of reserves based on firms' current oil production levels. The 
second question is whether the association between market valuation and 
firms' reserve disclosures differs across firms according to characteristics of 
the disclosed data. Specifically, we determine whether investors' reliance 
upon SFAS No. 69 reserve quantity disclosures is related to variation in the 
reliability of such disclosures across firms, as indicated by the absolute size 
and direction of reserve estimate revisions, as well as the ratio of proved 
developed to total proved reserves. Each of these factors potentially pro- 
vides information on the reliability or usefulness of reserve disclosures. 

In our first tests, which do not allow for firm-specific variation in the 
informativeness of SFAS No. 69 quantity disclosures, we find no evidence 
that disclosures based on proved reserves and proved developed reserves 
provide additional value-relevant information to market participants once 
production is known. However, when we partition our sample, we find that 
the proved reserve information is informative for a subset of firms whose 
reserve quantity estimates appear more reliable. 


The importance of our results extends beyond the oil and gas 


accounting area. The differential reliability results represent some of the 
first capital-markets-based evidence that the informativeness of a disclosure 
varies in accordance with the accuracy of management projections. Stated 
differently, our evidence suggests that investor reliance on disclosures 
varies as a function of their "quality." Also, our initial results that dis- 
closures of proved reserve quantities provide no information once pro- 
duction is known suggest a reliance by investors on the "objective" 
information provided by management actions (production decisions) rather 
than the (potentially) subjective estimate of proved reserves. 


Key Words: Value-relevance, SFAS No. 69, Proved reserves, Generalized 
least squares. : 


Data Availability: A /ist of sample firms, SFAS No. 69 data, and oil price 
data employed in the study are available from the 
authors. Stock price data are available on the relevant 
CRSP databases. 
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HE remainder of the paper is divided into four sections. In section I we develop a 

model that links oil prices to the value of an oil and gas firm, and outline the mar- 

“ket model procedures used in designing our empirical work. The sample of 

firms is described in section II, with our results presented in section III. Our conclu- 
sions are provided in section IV. 


I. Theoretical Development 


In general, the market's valuation of a firm's oil reserves will be a function of 
(among other factors): (1) reserve production volume, (2) expected production timing, 
(3) expected sale prices in future periods, and (4) expected discount rates. Estimates of 
all of these items are required to determine the present values of future cash flows from 
oil and gas operations. However, none of these items is observable to the researcher, 
and there is little theoretical guidance on the mapping from observable data to these 
items, or from these items to firm value. To make the problem manageable, we struc- 
ture the market's valuation of oil and gas reserves using a general specification based 
on Hotelling's (1931) work (see Miller and Upton 1985a and Magliolo 1986b): 


Vou zz gel p;—04)85, (1) 


where Vou, denotes the value placed on firm i's oil-producing activities, p, and c, denote 
the unit oil price and extraction cost, respectively, S; is the market's assessment of the 
firm's total reserve quantity at t, and a, is a firm-specific parameter. The parameter 7, 
captures both industrywide and firm-specific factors (related to estimating the present 
value of cash flows from oil operations). 

Consider first industrywide factors. Among other things, 7, will reflect the rate of 
increase in the price of oil relative to interest rates. If oil prices were assumed to 
increase at the rate of interest, and if unit extraction costs were invariant with produc- 
tion (i.e., total production costs in a period equal quantity extracted times a constant), 
the predicted value for 7, is 1 in the absence of corporate taxes. This prediction is 
attributable to Hotelling (1931), and although we do not rule it out, we do not assume 
that Hotelling's model provides an exact characterization of the value of the firm's 
reserves. Despite the intuitive appeal of the Hotelling prediction, the empirical evi- 
dence suggests that it does not hold. For example, evidence in Miller and Upton (1985b) 
and Magliolo (1986a) suggests that market participants expect real oil prices to increase 
much more slowly than the real rate of interest, which is consistent with the observed 
real price pattern of a number of natural resources.’ To the extent that (1) oil prices are 
expected to evolve more slowly than the rate of interest and (2) sample firms cannot 
pump oil arbitrarily quickly (or it is prohibitively costly to do so), the 7, coefficients 
could be much smaller than 1 (or even the tax-deflated prediction of 1 minus the tax rate 
made in Magliolo 19862). 


* Schmidt (1988) presents evidence for the observed real-price path of copper, zinc, iron, lead, and oil over 
the last 120 years. In principle, all of these commodities can be viewed as exhaustible resources, and yet their 
price paths do not track the rate of interest. Schmidt also describes a number of theoretical papers that explore 
why natural resource prices do not rise with the rate of interest. 
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Next consider possible firm-specific sources of variation in the 5, coefficients. As 
noted in Magliolo (19862), 7, will vary cross-sectionally as a function of the different tax 
rates faced by firms (e.g., taxes on production of North Sea oil?). An additional source 
of variation in a, will be risk differences across firms; as risk varies, so will the discount 
rate applied to expected future oil-related cash flows underlying equation (1). We do 
not attempt to build such factors directly into equation (1), but we do incorporate 
proxies in our empirical procedures and find some evidence that the a, coefficients 
vary as a function of these proxies. 

Restating equation (1) in terms of weekly oil price changes, and assuming that c, 
and S, do not change over a single week yields:? 


AVou, =Ni Su A Dao o (2) 


where A Vou, and A Bau, represent the weekly change in the market value of oil opera- 
tions and oil price, respectively. Our next step is to imbed equation (2) in a general 
model of firm stock returns. This is necessary since the left-hand side of equation (2) is 
not observable. We employ the standard market model as the unconditional return- 
generating process, but tailor it to oil companies by assuming that the residual can be 
divided into a component arising from oil price changes and a component arising from 
all other sources. We also adopt the assumption that market model residuals represent 
unexpected changes in firm equity values divided by the (beginning-of-week) market 
value of the firm's equity securities. Under these assumptions, with equation (2), the 
empirical model actually estimated is: 


R40, B, Ho, A yilAPou,s/ Vai) T Erw (3) 
where: 


R, is the dividend-adjusted rate of return for firm i in week t, 
Rm is the return on the market portfolio in week t, 
V.-1 is the beginning market capitalization of equity for firm i in 
week t, 
€x is an error term specific to firm i in week t, and 
Qi Bo and y: are firm-specific parameters. 


This provides us with an estimate of the oil price response coefficient (»,).* In a second 
stage, we regress estimated a, coefficients on firm-specific reserve disclosures (e.g., the 
barrels of proved reserves disclosed by the firm). It is clear from equations (2) and (3) 
that the regression coefficient y, will have imbedded within it an estimate of the firm's 
reserve quantity (in terms of equation (2), an estimate of 7,5,,). Consequently, the cross- 
sectional regressions provide evidence on the degree of association between market 
perceptions and firm disclosures. In particular, the cross-sectional regression 
coefficients will reflect the relative weights placed on SFAS No. 69 disclosures by 


? Asan example of high tax rates on foreign production, disclosures made by Renger Oil suggest that taxes 
on its North Sea reserves exceed 80 percent of revenues less production costs. 

3 If c, and S, do change across weeks, equation (3) still holds with the addition of an error term to capture 
changes in these variables. 

* We effectively assume that none of the change in the value of oil and gas operations is captured by 8, Rm. 
As an empirical matter, the correlation between oil price changes and the market return during our sample 
period is 0.05. Thus, it is unlikely that the inclusion of a market return variable will have any effect on the size of 
‘our estimated y coefficients. 
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investors in forming a market estimate of reserve quantities. We use this evidence to 
infer market perceptions of the reserve disclosures made by companies in our sample. 

Our basic empirical analysis regresses the observed y; coefficients on proved 
reserves, proved developed reserves, and production figures, which can be viewed as 
alternative signals from which the market extracts information about a firm's estimate 
of its reserves. Proved reserves and proved developed reserves are analyzed because 
they are the two total quantity estimates reported under SFAS No. 69, and they underlie 
the standard's key disclosures. We include current production as a competing source of 
information because of the apparent importance placed on production numbers in 
industry reserve estimation practices. For example, a reserve estimation technique 
known as “decline curve" analysis estimates total reserves by “grossing up" current 
production on the basis of an extrapolated production rate. Under the (unrealistic) 
assumption that current production can be converted to a total reserve number in the 
same way for all firms, production can be viewed as a fundamental information source 
about total reserves. Moreover, since the production decision is based on all of man- 
agement's information, unlike total proved reserves, production is not an artifact of 
exogenously imposed reporting rules. Thus, production could be useful in forecasting 
the future performance of à firm. In addition, there is no latitude in how production is 
calculated, so it could represent a much “harder” number than proved reserves. The 
role of our cross-sectional regressions is to determine which of the reserve quantity and 
production measures is associated with the market's estimate of reserves imbedded in 
the oil price response coefficient. 

The approach outlined differs in some respects from the conventional one used in 
cross-sectional capital markets research. In particular, in most two-stage regression 
applications (such as the ones discussed in Bernard 1987), residuals from basic market 
model regressions are used as the left-hand-side variable in the second-stage regres- 
sions. The independent variables of interest are then deflated by equity market value in 
the second stage to mimic the “implicit” deflation from the first stage. The analogous 
approach in our context would require first-stage regressions of the following form: 


Haar B Rm HYLA Pout) 62. (4) 


The second stage of the analysis under this scheme would require cross-sectional 
regression of estimated y, coefficients in equation (4) on (market value) deflated reserve 
and production values. A disadvantage of this approach arises from constraining the 
deflation factor to be constant across the estimation period, whereas the specification 
in equation (3) allows the deflation to vary weekly in accord with the left-hand-side var- 
iable. A potential advantage of equation (4) is that the variables in the second-stage 
regressions will have a much narrower scale than those based on the first-stage regres- 
sions shown in equation (3). Although we employ equation (3) in our reported results, 
we repeat our analysis using equation (4). As indicated in sections III and IV, there are 
few qualitative differences in our results across the two approaches. 


II. Sample Selection and Description of Data 


A sample of 86 firms was selected on the basis of the following criteria: 


5 Such an assumption is unrealistic for a variety of reasons. Because firms produce from wells that are at 
varying stages of maturity, production from older (newer) wells translates into a smaller (larger) total reserve 
volume. Also, a reserve estimate based only on current production ignores any undeveloped reserves (i.e., 
reserves not currently being produced). 
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1. The firm was classified by SIC code 131 (crude oil and natural gas exploration 
and production), 138 (oil and gas drilling and services), or 291 (petroleum 
refining) on the 1987 CRSP daily New York Stock Exchange/American Stock 
Exchange (NYSE/AMEX) or over-the-counter (OTC) tapes. 

2. The firm had continuous daily return data for 1984-87. 

3. SFAS No. 69 data for 1984-87 were available from either company annual 
reports, or annual issues of Oil and Gas Reserve Disclosures, published by Arthur 
Andersen, Inc. 


Of the 86 firms, 52 are in SIC industry 131 (of which 18 are OTC), 18 are in industry 
138 (no OTC firms), and 16 are in industry 291 (no OTC firms). The sample period 
consists of 208 weekly returns from January 1984 through December 1987. We analyze 
weekly rather than daily returns to avoid the generally poor fit of daily returns models. 

A sample of weekly changes in oil futures prices was obtained from back issues of 
The Wall Street Journal. We collected price data for a benchmark crude oil known as 
“West Texas Intermediate" for futures contracts calling for delivery in two months.* 
We arbitrarily chose weekly changes from Wednesday to Tuesday of the following 
week, and recorded the "settle" price listed in the Journal. For example, for March 
1986, we would record the change in settle price on the May 1986 contract. In the week 
overlapping March and April, we would continue to record the change in price of the 
May contract. In the first full week of April, we would record the change in price for 
the June contract. 

As discussed previously, our primary empirical procedure involves estimating 
firm-specific oil price response coefficients in equation (3), and cross-sectionally 
regressing these against firms' SFAS No. 69 reserve disclosures. Panel A of table 1 
provides some descriptive statistics concerning the individual firm market model 
regressions, average production, proved reserves, and proved developed reserves for 
our sample firms over the 1984-87 period. Also presented are descriptive statistics for 
oil prices and oil price changes during the sample period. Not surprisingly, there is 
large cross-sectional variation in the estimated y coefficients, which reflect the 
disparate reserve stocks of the sample firms. Formal statistical tests rejected null 
hypotheses of equal oil price coefficients in cross-section (for each year) and equal 
coefficients across the four sample years (for each firm)." For comparative purposes, we 
also have divided the estimated y coefficients by the yearly proved reserves over the 
sample period and presented the resulting ratios in the table. 

In panel B of table 1, we present descriptive statistics of y coefficients from market 
model regressions based on equation (4), without market value deflation of oil prices in 
time series. Thus, unlike those in panel A, the coefficients in panel B do not reflect dif- 
ferences in size (as measured by market value). Although we do not present results dis- 
aggregated by SIC code, there is little difference in the distributions of a, coefficients 
across the different industry groups in the regressions based on equation (4).5 This 

* We chose to use futures prices to avoid the apparent “noise” in quoted spot prices. However, we also 
collected spot price data and prices for futures that called for delivery in three, four, five, and six months. Our 
results are not sensitive to the choice of oil price employed. 

? Tests were performed by using standard asymptotic procedures based on suitable parameter restrictions 
in equation (3) across the 86 sample firms. The tests incorporate estimated cross-sectional covariation in mar- 
ket model residuals, but assume homoskedasticity in time series for each firm. 

5 We also divided firms in the 131 classification (the only group with OTC firms) into those listed on the 


NYSE or AMEX and those listed OTC. The median y, coefficient for the OTC group is 0.024; the median for the 
NYSE/AMEX firms in the 131, 138, and 291 classifications is 0.019. 
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observed similarity is important, since we aggregate the y: coefficients into a single 
sample in our cross-sectional results. Prior research of SFAS No. 69 disclosures has 
either omitted larger, integrated firms (Harris and Ohlson 1987; Magliolo 1986a) or sep- 
arated these firms from those involved only with exploration and production (Doran et 
el, 1988)? 

The results in table 1 indicate that the observed coefficients are smaller than the 
predictions made in prior research based on the Hotelling model (Magliolo 1986a; 
Miller and Upton 1985a, 1985b). For example, the median ratio of y to estimated proved 
reserves (reported in panel A) ranges from 0.09 to 0.18, as opposed to the Hotelling- 
based prediction of 1 minus the tax rate (Magliolo 1986a). This pattern also is reflected 
when the estimated y coefficients in panel B are compared to the various ratios of 
reserve quantity to market capitalization in the table. Under a Hotelling prediction, 
these estimated coefficients would be roughly half the size of the proved-reserve-to- 
market-capitalization ratios (assuming a tax rate of 50 percent). Some of this “shortfall” 
might be attributed to the high taxes paid by firms producing in foreign countries, but 
this would not explain the size of the coefficients across the full sample. 

In considering the size of the coefficients, two items are noteworthy. First, the 
small size relative to the Hotelling prediction could be a manifestation of misspecifica- 
tion in the empirical model and/or measurement error. For example, we assume that 
changes in the price of West Texas Intermediate oil captures price changes for all our 
firms. As a practical matter, firms have many different grades and types of oil. The 
single futures price that: we use may be a noisy proxy for the actual price change 
experienced by each firm. Moreover, to enable estimation, we constrain the oil price 
response coefficients to be constant across each year. No such constraint is implied by 
the model development in section 1. 

Second, as suggested previously, the Hotelling model may be misspecified. If it is 
assumed that firms cannot accelerate production arbitrarily quickly, the observed coef- 
ficients suggest that oil prices are expected to increase more slowly than the rate of 
interest. If expectations were for prices to be literally flat and production to be con- 
stant, production occuring in future years would be heavily discounted. This discount- 
ing would manifest itself in our empirical work through low y coefficients. The exact 
effect of deviation from the Hotelling prediction on the magnitude of the coefficients is 
unclear, because we cannot separate the effects of these expectations from effects of 
misspecification and measurement error. However, a number of related studies that 
employ different research designs have documented the same coefficient “shortfall” 
(see, e.g., Miller and Upton 1985b). We performed a number of diagnostics on subsets of 
our sample firms, including variants of the approaches of Magliolo (19862) and Miller 
and Upton (1985a, 1985b) with similar results. It appears that a substantial portion of this 
“shortfall” is attributable to the same combination of factors affecting prior studies, 
rather than problems we introduce through our research design. 


HI. Empirical Results 


We first explore the relative informativeness of the three reserve quantity disclo- 
sures: production, proved reserves, and proved developed reserves. We address this 


? We repeated the empirical analyses described subsequently for subsamples of firms formed by eliminat- 
ing each industry in turn (and eliminating OTC firms). The results exhibited little sensitivity to this procedure, 
although a general lessening of significance levels reflected the reduced number of firms. 
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issue by performing cross-sectional multiple regressions of yearly estimated oil price 
response coefficients (the a, coefficients from the equation (3) time series regressions) 
on production, proved reserves, and proved developed reserves for each year in the 
1984-87 period.'? Standard assumptions made in regression contexts are unlikely to 
hold in our analysis. In particular, given the size disparity in reserve volumes, and 
given that we focus on firms in a particular industry over a particular time period, 
assumptions of residual independence and homoskedasticity are unlikely to hold. In 
view of this, we employ a generalized least squares (GLS) procedure, using results from 
the firm-specific market model estimations to construct the GLS weighting matrix. 
Details of the procedure are described in the appendix. 

Table 2 presents the initial cross-sectional regressions for each year in the 1984-87 
time period. Results from a x?-test of the (joint) null hypothesis that the coefficients 
from all four years are equal to 0 are also presented.” The evidence in table 2 generally 
suggests that production is informative, but there is little evidence that proved reserves 
or proved developed reserves are informative (given production) The only year in 
which reserves are significant is 1987. In that year, the null hypothesis that the coeffi- 
cient on proved developed reserves is equal to 0 could be rejected at the 10 percent level 
(two-tailed test). 

We performed numerous sensitivity checks to ensure that our results were not 
unduly influenced by various aspects of the research method. One concern is that all 
our procedures ignore gas reserves and changes in gas prices. If oil price changes are 
correlated with omitted gas price changes, and the oil production and reserve variables 
are differentially correlated with omitted gas reserves, our reported results could 
reflect this omission. Given the unavailability of appropriate gas price data, we investi- 
gated such a possibility by repeating the regressions in table 2 and including gas reserve 
variables (production, proved reserves, and proved developed reserves) in addition to 
the oil reserve variables. The inferences drawn are unchanged. Thus, our results do not 
appear to be attributable to the omisssion of gas reserve information. 

We also conducted tests that attempted to account for firm-specific variation in 
taxes and risk levels. As noted in section I, our research design does not explicitly 
incorporate differences in taxes and risk levels across firms, Instead, we allow these 
factors to be imbedded in the estimated oil price response coefficient. If these factors 
are correlated with our oil reserve variables, a correlated omitted-variables problem 
may arise. To check this possibility, we included proxies for taxes and risk and 
repeated the regressions reported in table 2.” Inclusion of these proxies in our regres- 


10 Note that since proved reserves equal the sum of proved developed and undeveloped reserves, an exam- 
ination of the value-relevance of proved developed reserves should ideally examine the sum of the proved and 
proved developed reserve coefficients. We chose our presentation to remain consistent with the actual disclo- 
sures required by SFAS No. 69. However, our conclusions are unchanged when the sum of the estimated re- 
serve coefficients is examined. 

1 There is one degree of freedom for each restriction (year). We also calculated x?-statistics to determine 
whether the average coefficient across four years was equal to zero, and jointly tested both proved reserves and 
proved developed reserves coefficients across all four years against zero. The results of these tests were consis- 
tent with our reported results. . 

" The tax rate proxy is based on the change in the estimated extraction cost disclosed under SPAS No. 69 
divided by proved reserves (where extraction costs include excise tax estimates) between 1985 and 1986, repre- 
senting the largest year-to-year oil price change (and therefore the largest year-to-year excise tax change) in our 
sample period. Thus, our proxy measures the change in the per unit extraction cost. Our proxy for risk was 
simply the estimated market model beta for each firm. 
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sions resulted in a (marginally) significant coefficient for the tax proxy and no signifi- 
cance for the risk proxy. More importantly, the coefficients on oil reserve and produc- 
tion variables remained largely unchanged, leading to the same inferences drawn from 
results reported in table 2. 

A further check involved repeating the cross-sectional regressions by using 
estimated oil price response coefficients from equation (4) (with undeflated oil price 
changes). As noted previously, these regressions are closer to the conventional form 
used in the two-stage applications discussed in Bernard (1987). Using this approach, 
we find no qualitative difference from the results in table 2. This trend persists over a 
wide range of estimation techniques.” 

We also checked our results in table 2 via an alternative procedure that involved 
cross-sectionally regressing the absolute values of weekly market model residuals 
{estimated without oil price changes in the model) against the three oil reserve 
variables. The advantage of this approach is that it allows the cross-sectional relation to 
change over short intervals (a week), in contrast to the assumption of stationarity over 
one year implicit in the table 2 results. Results from this alternative procedure were 
entirely in accord with those reported in table 2. 

Finally, although our results strongly indicate that production dominates SFAS No. 
69 reserve disclosures as a source of value-relevant information to the market, this may 
indicate only that there is a very weak link between current oil price changes and 
change in value of oil and gas reserves. For example, if current oil price changes were 
not expected to persist beyond the end of the current year, the only valuation 
implication would be associated with current production, not future reserve levels (and 
might be likened to a “transitory earnings” effect). Under these circumstances, our 
results would reflect transitory oil price changes, rather than the dominance of 
production over reserve disclosures in terms of value-relevance. 

Examination of autocorrelations from the oil price change series revealed no indi- 
cation of transitory price changes over our sample period. As an additional check, we 
performed three annual cross-sectional regressions (for the 1984—86 period) of oil price 
response coefficients on current production and 1987 production. Thus, for 1984 we 
regressed 1984 estimated oil price response coefficients on 1984 production and 1987 
production, while for 1986 we regressed 1986 coefficients on 1986 and 1987 produc- 
tion. If the table 2 results reflect transitory oil price changes, current production should 
: dominate 1987 production in each of the three regressions. As table 3 indicates, this is 
not the case. Instead, 1987 production appears to dominate current production. The 
results suggest that oil response coefficients reflect market-based estimates of future 
production levels even though they are not related to management disclosures of 
proved reserves. 

Note finally that the results in table 3 provide a crude means of assessing the 
validity of our valuation model. We suggested previously that our low estimated y coef- 
ficients could reflect expectations that oil prices will not rise quickly. Assuming that it 
is not economically viable for firms to produce their entire reserve stock now, such 


? For example, Bernard (1987) argues for the estimation of coefficients with ordinary least squares and 
tests based on the full variance-covariance matrix of residuals. This is essentially the approach used in Doran et 
al. (1988). Using this approach, we find results that lead to the same conclusions as those reported in table 2. We 
also employed weighted least squares estimation as an alternative to the GLS technique; the results are entirely 
consistent with (and stronger than) those reported in table 2. 
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expectations would cause the present value of cash flows in the near term (e.g., those 
associated with current production) to be more heavily weighted than those in the more 
distant future. Our methodology could therefore bias us against finding that proved 
reserves are value-relevant because current production receives the most weight in the 
market's valuation model. The results presented in table 3 are inconsistent with this 
conclusion and suggest instead that market participants are attempting to look ahead to 
value the firm, and that they place significant "present value weight" on events 
expected to occur in the future. 


Cross-Sectional Differences in Value-Relevance of Reserve Disclosures 


Although there is no evidence that the total proved volumes are informative in the 
results for our full sample, it remains possible that the disclosures do provide relevant 
information to investors for some firms. In particular, investors may perceive the dis- 
closures as more or less reliable because of various observable characteristics of the 
data. We explore such differential informativeness by building on the regression sum- 
marized in table 2 with the addition of several “interaction” terms. The interaction var- 
iables are formed as the product of the proved reserve measure underlying table 2 and 
three dummy variables.!^ To obtain the dummy variables, we computed the variables 
described below using all available data in the years 1979-87. If the variable value was 
above (below) the median value for the sample it was assigned a value of 1 (zero). Conse- 
quently, coefficients on the interaction variables indicate (potential) differential value- 
relevance of proved reserves according to the interaction being considered.'5 

Average Absolute Revisions. To calculate this variable, we divided the absolute 
value of reported oil revisions in each year for which data were available by the 
beginning of year proved oil reserve estimate. Because this estimate is an absolute mea- 
sure, we interpret it as a proxy for the uncertainty of a firm's reserve estimates. We 
expect risk-averse investors to place less reliance on reserves that they perceive to con- 
tain more error. Thus, we expect a negative relation between this interaction variable 
and oil price response coefficients. 

Average Revisions. This variable is calculated in the same way as the absolute revi- 
sions variable, except that the actual (signed) revision figure is used, thus accounting 
for the direction of revisions. If some firms systematically under- or overestimate 
disclosed reserves, investors would be expected to adjust upward or downward. We 
therefore expect there to be a positive relation between this interaction variable and the 
oil price response coefficient. 

Proved Developed to Proved Reserves. The variable is calculated by using all avail- 
able data from the years 1983-87. Since proved developed reserves will be produced 
from existing wells, we hypothesize that less uncertainty is associated with these 


14 We employed proved reserves alone (and not proved developed reserves) since the disclosures used to 
generate dummy variables all pertain to total proved reserves, not its components. For example, revisions of 
previous reserve disclosures are not broken down in terms of proved developed reserves. Thus, it is not clear 
what implications the interaction variables have for the proved developed reserve number. 

5 We employ indicator (dummy) variables because of the likelihood that these variables are measured with 
error, and to mitigate the effect of outlier observations. We also performed the empirical work reported in table 
4 using the continuous counterparts of the dummy variables. We conducted our tests with and without the 
elimination of outlier observations. In general, we observed results similar to those reported in table 4. 
However, consistent with existence of measurement error, the significance levels for the interaction variables 
were somewhat less pronounced than those reported in the table. 
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reserves. Risk-averse investors should therefore attach a higher value to proved devel- 
oped reserves than to reserves that are proved but not developed. We therefore expect a 
positive relation between this interaction variable and oil price response coefficients. 

Although these proxies are ad hoc, they capture the flavor of two recurrent criti- 
cisms of proved reserve disclosures: uncertainty and bias.'5 Industry experts routinely 
attach substantial uncertainty to proved reserve estimates, and anecdotal evidence 
from our sample confirms spectacular uncertainty in the estimation." To the extent 
that market participants can anticipate such uncertainty, we would expect them to 
attempt to discount the disclosures accordingly. Our proxies for absolute revisions and 
proved developed reserves are intended to capture this discounting. Also, our discus- 
sions with participants in the oil industry suggest that some firms (including some very 
large ones) are extremely aggressive in their reserve estimates. Our average revisions 
proxy is an objective attempt to capture this industry folklore, with the assumption that 
any systematic aggressiveness (or conservatism) is “corrected” in subsequent revisions. 

Results from the regression including the interaction variables are reported in table 
4, with separate results reported for each year. The coefficients have the predicted 
signs, and each is significant at conventional levels in at least two of the four years. 
Moreover, for each coefficient, the x?-test indicates that all yearly estimates are not 
equal to zero. Such results suggest that market participants place differential reliance 
on the total reserve information disclosed by firms. Notably, the significance of the var- 
iable for average absolute revisions suggests a differential reliance, depending on the 
uncertainty attached to the reserves. Stated differently, a lower certainty equivalent is 
attached to reserves that have exhibited greater past revisions. Such a relation is exactly 
what one would predict of risk-averse investors. Our results based on the average 
revisions interaction term also suggest that market participants are making “quality” 
adjustments to the disclosed figures, adjusting the estimates of systematically optimis- 
tic firms downward and adjusting estimates of systematically pessimistic firms up- 
ward. As noted in the introduction, these results on differential reliability represent 
some of the first capital-markets-based evidence that the informativeness of a disclo- 
sure depends on its quality. The extant research we are aware of focuses on the relation 
between disclosure quality and earnings response coefficients (see e.g., Collins and 
DeAngelo 1990 and Imhoff 1989), and our results can be interpreted analogously. 

The interaction variable based on the ratio of proved developed to total proved 
reserves is also a significant explanatory variable. Thus, the distinction between proved 
reserves and proved developed reserves appears to be value-relevant, contrary to the 
results reported in table 2. Table 4 indicates that proved reserves are more informative 
if they reflect primarily proved developed reserves. Alternatively, our results suggest 
that, on average, market participants value proved developed reserves more highly than 
undeveloped ones. "8 


16 Several studies have explored uncertainty and bias in SFAS No. 69 (and related oil and gas) disclosures, 
although not in a capital markets context. See Alciatore (1990) for a review of these studies. 

17 Connor (1979) reports claims by oil industry participants that “discovery date" estimates frequently will 
change by plus or minus 85 percent of the amount originally estimated. In 1980, one of our sample firms, Basic 
Earth Science Systems reported discoveries of 2.8 million barrels of oil and 20.3 billion cubic feet of gas, which 
increased the firm's reserve stock to 4.4 million barrels of oil and 23.9 billion cubic feet of gas. In 1981, Basic 
Boe quen lowered its estimate of its oil reserves by 2.5 million barrels and gas reserves by 14.9 billion cubic 

eet. 

'5 We performed many sensitivity checks similar to those discussed with reference to the table 2 results, 
with no substantial changes to the inferences we draw. 
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IV. Conclusion 


Our results suggest that proved reserve disclosures are not incrementally informa- 
tive for many firms, given production information. Such a conclusion questions the 
usefulness of required SFAS No. 69 disclosures, particularly given the central impor- 
tance of proved reserve quantities in generating much of the mandated supplementary 
information. Given only proved reserve quantity and production information, market 
participants would appear to rely on the more objective production measure, which 
reflects an optimizing decision by management based on all of its information. This 
dominance occurs even though proved reserves could provide a more encompassing 
measure of a firm's reserve stock. These results provide a potential explanation for the 
apparent weak association found by previous researchers between SFAS No. 69 valua- 
tion information and security prices. However, we provide evidence consistent with 
proved reserves as a relevant information source for a subset of firms, whose disclo- 
sures are more reliable. 

The differential informativeness indicated by our results raises some interesting 
financial reporting questions. The results in table 4 suggest that market participants 
anticipate management influence over reserve disclosures, and adjust accordingly. We 
have interpreted this influence as evidence of the differential quality of disclosures 
across firms. From a financial-reporting standpoint, the desirability of such influence is 
an open question, and it is unclear that the reported data possess the requisite degree of 
comparability desired by accounting regulators. Also unclear is why influence over 
these numbers would be in the management's interest. 

Our results also suggest that market participants place a lower value on reserves 
that are less certain. Little capital markets research has focused on the effects of uncer- 
tainty on market participants' judgment about financial statement information, but our . 
results suggest the importance of uncertainty on the numerous "point predictions" 
within the financial statements. Future research might explore the value-relevance of 
such uncertainty in various assets and liabilities. As an example, several interest rate 
assumptions are required to calculate pension assets or liabilities under the current dis- 
closure rules. The level of uncertainty associated with these rates should affect investor 
valuations of the asset or liability. Valuation effects of such uncertainty represent a 
fruitful direction for additional research. 


Appendix 
Description of GLS Regression Procedures 


In tables 2 and 4, we report results from cross:sectionally regressing estimated oil price response coeffi- 
cients on various firm-specific SFAS No. 69 disclosures. The relation we wish to estimate is; 


T=FB+e, (A1) 


where I is a J X1 vector (J is the number of firms) containing each firm's oil price response coefficient (y), F 
is a Jx N matrix (N is the number of variables) containing the right-hand-side regressors, B is an N x1 vector 
containing the cross-sectional regression coefficients, and e is a x 1 error vector, where individual errors are 
assumed to be iid. However, since D is unobservable, it is not possible to estimate equation (A1). Instead, as 
noted in section I, we estimate T' via firm-specific time-series market model regressions. In effect, we replace 
D with '«=I'+5, where ô is a vector of estimation error terms. Thus, the cross-sectional regression we 
estimate is: 


Dass PB Letë, (A2) 
where e and ô are assumed to be independent. 
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Even under the assumption that the elements of e are iid, it is unlikely that this will be true of ô. In partic- 
vular, since I+ is estimated from firm-specific market model regressions aligned in time and from a single 
industry, it is reasonable to assume that the estimation errors in ô exhibit both heteroskedasticity and depen- 
dence across firms. Under these circumstances, use of OLS in the cross-sectional regressions will yield 
unbiased estimates of B, but potentially biased standard error estimates, thus affecting any subsequent infer- 
ences (see, e.g., Bernard 1987). 

In view of this, we employ GLS in estimating and testing equation (A2). This requires a specification (and 
estimate) of the covariance matrix of error terms in equation (A2). Since e and ô are assumed to be indepen- 
dent, the covariance matrix can be expressed as (+A), where © and A are the covariance matrices of e and 
ô, respectively. As noted, we assume that the elements of e are iid, thus Z—c?I, where o? is a scalar variance 
and I is the identity matrix. In contrast, it is likely that the elements of ô are not iid. In fact, since 6 represents 
the estimation errors from firm-specific market models, A is simply the covariance matrix of estimated oil 
price response coefficients across the J individual firm market model regressions estimated with OLS. With 
the assumption that market model error terms are iid over time (although not necessarily across firms), it is 
straightforward to verify that the covariance between 6, and 6, (i.e., the errors in estimated oil price response 
coefficients for firms i and j) is equal to: 


Cov(5,,6/) -s4Xq, (A3) 


where sy represents the covariance between market model residuals for firms i and j (i.e., sy Cov(e,,e;), 
where en and e are as defined in equation (3) earlier), and x, is the (3,3) element in the following 3 x 3 matrix: 
(X7 X) (X; XX] Xj]! (where X, is the T X3 data matrix of time-series market model regressors for firm i, 
and the regressors are in the following order: intercept, market index, value-deflated oil price change). Since 
8, is not known, we replace it with the estimated covariance matrix of residuals from the market models. 
Thus, our inference procedures are justified asymptotically. 

Finally, it is also necessary to estimate o°, the variance of the e error terms. We do this via a two-stage pro- 

cedure. First we estimate equation (A2) using OLS and calculate the cross-sectional variance of the resulting 
residuals. The expected value of the cross-sectional variance is equal to o plus the sum of all Cov(5,,5,) terms 
for i=1,...,J and j =1,...,]. Thus, we estimate o? as the difference between the OLS estimated cross-sec- 
tional variance term, and the sum of estimated Cov(6,,5,) terms. (In a few cases the estimated o? was negative 
and was set at zero.) Given estimates of c? and A, we are able to apply GLS to estimating and testing equation 
(A2). 
Although our GLS procedure is similar to approaches taken in previous studies, it differs in several 
respects. For example, our firm-specific market model regressions do not have identical regressors across 
firms, as specified in equation (3). Consequently, we are unable to employ portfolio formation or equivalent 
procedures (Schipper et al. 1987; Sefcik and Thompson 1986) to mitigate dependence and heteroskedasticity 
in error terms. Further, we explicitly allow for an error term in the cross-sectional regression that is not attrib- 
utable to estimation error in the oil price response coefficients. That is, in equation (A2), we include two 
error terms, one (e) representing errors in the cross-sectional relation (A1) based on true oil price response 
coefficients, and one (6) representing errors from estimating oil price response coefficients. 
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SYNOPSIS AND INTRODUCTION: One indication of information useful- 
ness is its ability to increase the precision of individuals' estimates of events 
of interest (FASB 1980; ljiri and Jaedicke 1966). In this context, earnings 
reports are useful if they increase the precision of investors' forecasts of 
future earnings when the latter proxy for the event of interest, future cash 
flows. The cross-sectional variance of analysts' earnings expectations often 
is used as a proxy for the unobservable precision of their earnings estimates 
(Ajinkya and Gift 1985; Brown et al. 1987; Imhoff and Lobo 1992). We 
show that, when combined with the time-series properties of accounting 
earnings and prior research in analyst forecasts, Bayesian revisions suggest 
that year t earnings reports should, on average, increase the convergence 
of analysts’ year t+1 earnings forecasts. Operationally, we examine 
whether the information contained in year t earnings decreases the cross- 
sectional variance of analysts’ year t-- 1 forecasts. 

Morse et al. (1991) use I/B/E/S Summary data, and conclude that the 
information contained in year t earnings announcements increases the 
cross-sectional variance of analyst forecasts of year t-- 1. This is a surpris- 
ing result. One feature of the 1/B/E/S Summary data is that they do not 
contain dates of the analysts' earnings forecasts. Thus, researchers who 
use these data do not know the set of information upon which the analyst's 
earnings forecast is based. In contrast to the l/B/E/S Summary data, the 
1/B/E/S Detail data are precise regarding the date that the individual ana- 
lyst'S earnings forecast entered the |/B/E/S system. We use I/B/E/S 
Detail data to reexamine the relation between annual earnings announce- 
ments and convergence of beliefs. 
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Using the Detail data, we show that the information contained in year 
t earnings decreases the cross-sectional variance of analysts' earnings fore- 
casts of year t-- 1. Moreover, our finding is insensitive to year of study. 
Using the Summary data, we find that the information contained in year t 
earnings increases the cross-sectional variance of analysts' earnings fore- 
casts of year t-- 1, but this finding /s sensitive to year of study. 

Morse et al. (1991) hypothesize and provide evidence that reduction in 
variance is less likely to occur when "standardized" surprise is large. Using 
the Detail data, we show that significant decreases in variance occur for 
the seven smallest deciles of standardized surprise, and that significant in- 
creases in variance occur only for the largest decile. Using the Summary 
data for the same "window" as the Detail data, we find no deciles of 
standardized surprise associated with significant decreases in variance, and 
we observe significant increases in variance for the three largest deciles of 
standardized surprise. 

in sum, our results using |/B/E/S Detail data suggest that, on 
average: (1) annual earnings announcements increase convergence of 
analysts' forecasts of firms' future earnings; (2) annual earnings announce- 
ments decrease convergence only for the largest decile of earnings 
surprise. In contrast, we do not obtain consistent results with |/B/E/S 
Summary data. 


Key Words: //B/E/S forecasts, Detail data, Convergence of beliefs. 


Data Availability: A /ist of the sample firms is available from the authors 
upon request. The analysts' earnings forecast data are 
proprietary, and can be obtained from Institutional 
Brokers Estimate System (I/B/E/S) of 1/B/E/S Inc. 
The rest of the data are available from sources identi- 
fied in the text. 


HE remainder of the article is organized as follows. Section I provides the 

hypothesis formulation. The methodology is explained in section II. Section III 

contains evidence that, when using Detail but not Summary data, the information 
contained in earnings announcements increases convergence of beliefs for the entire 
sample period, and for all seven years in the sample.' Section IV shows that 
convergence relates to standardized surprise in the direction posited by the Bayesian 
model, and that these results are reliable only with the Detail data. A summary 
constitutes section V. 


I. Hypothesis Formulation 


Morse et al. (1991) model the convergence of beliefs after the year t earnings 
announcement as negatively related to: (1) the mean and variance of the weight p that 


! Using Detail data from Zacks Investment Research, Inc., Stickel (1991) shows that analyst forecasts gen- 
erally become less dispersed following annual earnings announcements. However, it is impossible to 
determine if his results differ from those of Morse et al. (1991) because of a different data source (Zacks vs. 
I/B/E/S) or because of the use of Detail rather than Summary data. 
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analysts assign to their previous year t+1 earnings forecasts (denoted by p and s2, 
respectively) and (2) the standardized earnings surprise associated with the earnings 
announcement, (m —Y)?/s4, where im and s?, are the mean and variance, respectively, 
of analyst forecasts (of year t+1 earnings) prepared before year t earnings, Y, are 
announced. 

The early literature on the time-series properties of earnings (Albrecht et al. 1977; 
Ball and Watts 1972; Watts and Leftwich 1977) concluded that annual earnings follow a 
random walk. If analysts agree that annual earnings follow a random walk, a dollar of 
“surprise” in year t earnings leads to a dollar of forecast revision in year t-- 1 earnings. 
In this case, all the weight is placed on the likelihood function, p equals 0, and 
divergence never occurs. Recent evidence suggests that annual earnings are. an 
autoregressive process, wherein a dollar of (unstandardized) surprise in year t earnings 
leads to approximately an 80-cent revision in year t-- 1 earnings (Lipe and Kormendi 
1991). If analysts believe that annual earnings follow an autoregressive process, a p of 
0.2 may be a reasonable approximation of their revision process.? Moreover, earnings 
announcements increase the accuracy of analyst forecasts of future earnings (Abdel- 
khalik and Espejo 1978; Brown and Rozeff 1979b), and analyst forecast accuracy is 
positively related to the convergence of analysts' beliefs (Brown et al. 1987; Kross et al. 
1990). The joint evidence suggests that the information contained in earnings 
announcements should increase the convergence of analysts' beliefs. 


II. Methodology 


Unlike the I/B/E/S Summary, the I/B/E/S Detail data enable users to know precisely 
when individual analysts make earnings forecasts. Thus, the noise in the I/B/E/S Sum- 
mary data is likely to obscure the impact of annual earnings announcements on belief 
convergence because researchers cannot use I/B/E/S Summary data to determine when 
individual analysts revise their forecasts. 

We use the I/B/E/S Detail data for the period January 1983 to June 1990. For a firm 
to be included in the sample, at least three analysts must have revised their forecasts of 
year t-- 1 earnings in each of six time periods—(— 90, —61), (—60, —31), (—30, — 1), (+1, 
+30), (4-31, +60), and (4-61, +90)—where day 0 is the annual earnings announcement 
date as determined by COMPUSTAT.? We henceforth refer to these time periods as the 
six 30-day periods, —3, —2, —1, +1, +2, and +3. The variance of analyst forecasts is 
calculated for each of these six time periods as a proxy for the convergence/divergence 
of analysts’ beliefs. Because analysts who have updated their forecasts in the (+1, +30) 
period have recently observed the annual earnings announcement, we assume that 
their revisions incorporate the earnings information.* The number of analysts included 


2 Brown and Rozeff (1979a) and Easton and Zmijewski (1989) show that analysts act as if quarterly earnings 
follow an autoregressive process. 

3 Two-year-ahead forecasts (I/B/E/S data field FY2) are used for time periods prior to the earnings an- 
nouncement, and one-year-ahead forecasts (I/B/E/S data field FY1) for time periods subsequent to the earnings 
announcement. The first and sixth time periods may include analyst revisions conditional upon quarterly earn- 
ings announcements. To the extent that quarterly earnings announcements increase convergence of beliefs, a 
conservative bias is introduced that reduces the likelihood of finding annual reports in year t to increase con- 
vergence of analysts’ year t+1 annual earnings forecasts. 

* An estimate may not be updated if: (1) the analyst does not follow the firm closely, and thus has not 
considered the consequences of the earnings announcement on forecast revision, or if (2) the analyst follows the 
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in our sample for a given firm is allowed to vary from period to period, and we do not 
require that the same analysts make revisions in each period. Imposing these additional 
constraints would severely reduce the sample size, and thus limit the power of the 
tests.* 

Since precision of variance estimates is positively related to the number of esti- 
mates, we require at least three analyst estimates for each time period to proxy for 
divergence of beliefs in the main portion of the study. The 30-day period is selected to 
be comparable to the (monthly) frequency with which the Summary data are provided. 
These requirements resulted in 1,510 firm-year observations for 475 firms in the period 
1983-89.5 For ease of comparison with Morse et al. (1991), we use similar procedures to 
calculate changes in variance and to standardize the data. Changes in variance are 
defined as the variance in a given 30-day period minus that in the previous 30-day 
period, stated as a percentage of the variance in the previous 30-day period. For each 
earnings announcement, changes in variance are standardized to a mean of zero and a 
standard deviation of 1. This standardization procedure controls for the decline in vari- 
ance of analyst forecasts as the earnings announcement date approaches (Brown et al. 
1985; Crichfield et al. 1978; Elton et al. 1984). Each of the 1,510 firm-year observations 
consists of five changes in the variance of analysts' forecasts that sum to zero with a 
standard deviation of 1. 

To compare our results with those of Morse et al. (1991), we also examine changes 
in the variance of analysts’ forecasts by using the I/B/E/S Summary data in a similar 
procedure as for the I/B/E/S Detail data.’ 


III. Empirical Findings: Earnings Announcements and Convergence 
Descriptive Statistics 


Descriptive statistics of selected variables are reported in table 1. Panel A shows 
that the mean number of analysts following a sample firm in the month subsequent to 
: the earnings announcement, AF(+1), equals 23.74,° and the mean market value of the 
firm's common equity (SIZE) equals $4,718 million. Our sample generally consists of 
large firms. Small firms are less likely to be represented in our sample because firms are 





firm closely, carefully considers the consequences of the year t earnings announcement, but decides not to 
update his or her estimate of year t+ 1 earnings. We assume that the first scenario is more descriptive of analyst 
behavior, but the second scenario also may be valid. The evidence that analysts often update their forecasts 
after earnings announcements and that the updated forecasts are more accurate than those not updated (Stickel 
1989) is consistent with the validity of the first scenario. In conformance with Morse et al. (1991), we focus 
upon revisions of year t-- 1 annual earnings. Our procedure has the limitation that analysts may revise their 
forecasts of earnings for years other than t4- 1 (Brown et al. 1985). 

5 We examined the sensitivity of our results to relaxation of the requirement that at least three analysts re- 
vise their forecasts in each of six time periods by specifying four time periods instead. Further, we examined 
the sensitivity of our results for a subsample of observations wherein the forecast revisions are made by the 
same analysts. The results were qualitatively similar to those presented and are available from the authors upon 
request. 

5 There were four observations in 1990, which are classified as 1989 for parsimony. 

? For similarity to Morse et al. (1991), we conducted analyses using eight months of I/B/E/S Summary data— 
the three months before and the five months after the earnings announcement. The results are qualitatively 
similar to those reported in the text with six months of I/B/E/S Summary data. 

5 Analyst-following during other periods surrounding the annual earnings announcement remains stable 
and is not reported. 
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Table 1 
Descriptive Statistics of Selected Variables 
(n=1,510) 
Panel A. General Variables: 
Percentile 
Standard ` —————————— — ——À———— — ————————————— 
Mean Deviation 0.05 0.25 0.50 0.75 0.95 
AF(-4 1) 23.74 7.20 13.00 19.00 23.00 28.00 37.00 
SIZE 4,718.61 7,418.63 484.97 1,270.36 2,504.93 5,102.60 16,474.40 
REV(-—- 3) 9.29 5.10 3.00 6.00 8.00 12.00 19.00 
REV(--2) 7.14 3.63 3.00 4.00 6.00 9.00 14.00 
REV(- 1) 6.55 3.45 ` 3.00 4.00 6.00 8.00 13.00 
REV(-t 1) 10.21 5.36 4.00 6.00 9.00 13.00 20.00 
REV(4-2) 8.72 4.28 3.00 6.00 8.00 11.00 17.00 
REV(4-3) 9.13 4.81 3.00 6.00 8.00 11.00 18.00 
Panel B. Variance Changes With I/B/E/S Detail Data: 
Percentile 
Standard 
Mean Deviation 0.05 0.25 0.50 0.75 0.95 
CVAR(-3,—-2) 0.07 0.89 —0.93 —0.56 —0.35 0.73 1.76 
CVAR(-2,— 1) 0.21 0.97 —0.95 —0.57 -0.20 1.24 1.78 
CVAR(—1,+1) —0.23 0.83 —1.11 —0.73 —0.51 —0.04 1.73 
CVAR(+1,+2)  -—0.01 0.86 —0.95 —0.60 —0.37 0.46 1.75 
CVAR(+2,+3}  -—0.04 0.85 —0.97 —0.60 —0.40 0.41 1.74 
Panel C. Variance Changes With I/B/E/S Summary Data: 
Percentile 
Standard E 
Mean Deviation 0.05 0.25 0.50 0.75 0.95 
CVAR(-3,—2) 0.03 0.85 —1.32 —0.55 —0.07 0.67 1.56 
CVAR(-2,— 1) 0.03 0.83 —1.32 —0.57 —0.05 0.64 1.52 
CVAR(-1,4 1) 0.08 0.92 —1.39 —0.62 0.00 0.77 1.66 
CVAR(+1,+2) —0.08 0.92 —1.46 —0.77 —0.23 0.61 1.61 
CVAR(+2,+3) —0.06 0.91 —1.47 —0.74 —0.16 0.60 1.62 





Note: The variables are defined as follows: 


AF(--1)- Number of analysts following a firm during the month subsequent to the announce- 

ment of year t earnings. 
SIZE- Market value of outstanding common stock at the end of the current fiscal year (in 

millions). 

REV (n)- Number of analysts revising their forecasts for year t+-1 during period n according to 
I/B/E/S Detail data. Each period reflects a 30-day interval beginning with (—90, —61) 
(n=—3). The announcement date of year t earnings (day 0) is excluded, so nz —1 and 
n= +1 are (—30, —1) and (+1,+30), respectively. 

CVAR(n1,n2)- Variance change is calculated as the variance in period n2 minus the variance in 
period n1, stated as a percentage of the variance in period n1. For I/B/E/S/ Detail data, 
each period reflects a 30-day interval beginning with (—90,--61) (n= —3). The an- 
nouncement date of year t earnings (day 0) is excluded so n=—1 and nz --1 are 
(— 30, —1) and (4-1, 4-30), respectively. For I/B/E/S Summary data, the time periods 
are determined by the I/B/E/S/ Summary tape, where —1 (+1) is the month prior 
(subsequent) to the earnings announcement. Each firm's changes are standardized to 
mean zero and s.d. 1. 
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required to have at least three revised forecasts (REV) in each of the six 30-day periods, 
—3, —2, —1, +1, +2, and +3. As in Brown et al. (1985) and Stickel (1989), it is evident 
that financial analysts are considerably more active in revising their forecasts for year 
t+1 immediately after the year t earnings announcement rather than immediately prior 
to it. More specifically, the mean number of forecast revisions for the following year’s 
earnings declines from 9.29 in period —3 to 7.14 in period —2 to 6.55 in period —1. 
REV increases substantially to 10.21 during the 30-day period immediately following 
the earnings announcement, and it remains at a relatively high level afterward. This 
finding is consistent with the evidence that analysts use current earnings information 
to revise their forecasts of future earnings (Brown and Rozeff 1979a; Easton and 
Zmijewski 1989; Givoly 1985). 

Variance of analyst forecasts is calculated for each of the six test periods on the 
basis of the forecasts made during the specific period. These are presented for Detail 
and Summary data in panels B and C, respectively. The change in variance (CVAR) is 
calculated according to the standardization procedure described above, and yields five 
variance changes for each firm for (—3, — 2), (—2, — 1), (—1, +1), (+1,+2), and ( 4-2, - 3). 
The mean values of CVAR for both Detail and Summary data exceed the median values 
in all five periods, which suggests that the CVAR distribution is skewed to the right. To 
avoid drawing erroneous conclusions based on results dominated by outliers, we use a 
nonparametric ranking procedure to test for analyst forecast convergence. For each 
earnings announcement, we calculate the percentage change of analyst forecast 
variance for each of the six adjacent periods. This procedure results in the 
aforementioned five variance changes, with rank 1 (5) assigned for the largest (smallest) 
variance decrease relative to the variance changes in the other four adjacent periods. 
Firms in the rank 1 portfolio are assumed to have negative standardized variance 
changes. Although a variance increase (i.e., divergence of beliefs) in a specific period 
may receive a rank of 1 when the variance increase is lower than that in the other 
adjacent periods, our results suggest that this is atypical with our sample observations. 
More specifically, 973 of the 1,510 observations (64.4 percent) show variance decreases 
in the (— 1, 4- 1) period, and the median percentage variance change during the period is 
—42.81 percent. A sample mean rank significantly lower than the expected rank of 3 
De, (1+5)/2) in the (—1,+1) period is assumed to indicate an overall increase of 
convergence De, decrease of variance) associated with the annual earnings 
announcement. For comparison with Morse et al. (1991), we also present results with 
the unranked but standardized variance change (CVAR) data. 


Principal Results 


Table 2 displays results with all years combined for the Detail and Summary data 
(in panels A and B, respectively). Table 2 contains the percentage of the time that the 
observations take on the ranks 1-5, where 1 is the largest increase in convergence (i.e., 
the largest decrease in variance). The percentages across each of the rows and down 
each of the columns sum to 100 percent. Each row/column entry equals 20 percent 
under the null hypothesis that the ranks are independently distributed across the five 
adjacent 30-day periods. 

The alternative hypothesis is that earnings announcements affect the variance of 
analyst forecasts, and it is evident from the Detail data that the period surrounding the 
earnings announcement is associated with the largest increase in convergence. More 
specifically, 35.8 percent of the observations in the (— 1, +1) period in panel A exhibit 
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Table 2 


Distribution of Percentage Changes in Variances of Analyst Forecasts 
Around Annual Earnings Announcements: All Years Combined 








Panel A. Percentage of Firms in Each Period by Rank of Variance Change 
When Using I/B/E/S Detail Data: 


Adjacent Periods Relative to Annual Earnings Announcement” 








Rank of 
Variance Change’ (—3,—2) (-2,—1) (71,41) (1,42) (2,73) 
1 (Most Convergence) 14.5 16.4 35.8 17.9 15.4 
2 19.6 16.4 17.8 21.4 24.8 
3 22.3 19.2 18.5 19.1 20.9 
4 21.1 19.7 14.3 23.6 21.3 
5 (Least Convergence) 22.5 28.3 13.6 18.0 17.6 
Mean Excess Rank* 0.17* 0.27* —0.48* 0.02 0.01 
t-value on Excess Ranks (4.97) (7.32) (7 12.94) (0.66) (0.29) 
Mean CVAR? 0.07* 0.21* —0.23* —0.01 —0.04 
t-value on CVAR (3.10) (8.27) (— 10.74) (—0.46) (71.77) 





Panel B. Percentage of Firms in Each Period by Rank of Variance Change 
When Using I/BIE/S Summary Data: 


Adjacent Periods Relative to Annual Earnings Announcement* 








Rank of 

Variance Change’ (-3,—2) (-2,—-1) (—1,+1) (+1,+2) (+2,+3) 
1 (Most Convergence) 14.6 15.2 17.0 24.2 24.6 
2 17.4 17.3 18.7 19.2 17.4 
3 23.4 23.8 18.9 19.5 18.8 
4 23.9 25.2 22.6 19.1 21.1 
5 (Least Convergence) 20.7 18.5 22.8 17.9 18.1 
Mean Excess Rank: 0.13* 0.09* 0.11* —0.17* —0.15* 
t-value on Excess Ranks (3.80) (2.65) (3.01) (4-78) (—4.21) 
Mean CVAR? . 0.03 0.03 0.08* —0.08* —0.06* 
t-value on CVAR (1.53) (1.54) (3.42) (-3.57) (-2.71) 





* For I/B/E/S Detail data, each period reflects a 30-day interval beginning with (— 90, —61) (n= —3). The 
announcement date of year t earnings (day 0) is excluded, so n= —1 and n= +1 are (—30, — 1) and (-- 1, -- 30), 
respectively. For I/B/E/S Summary data, the time periods are determined by the I/B/E/S Summary tape, and 
—31 (4-1) is the month prior (subsequent) to the earnings announcement. The six periods are used to derive 
five adjacent periods of changes in variance. 

^ Rank 1 (rank 5) represents the largest (smallest) decrease in the variance of analyst earnings forecasts; 
the ranks are determined by comparing the five changes in variance in the six periods relative to the earnings 
announcement. The numbers represent the percentage of the time that the adjacent periods relative to the 
earnings announcement take that rank. The percentages across the rows and columns add to 100.0. 

* Excess rank is calculated as the difference between rank value and the expected rank of 3. A negative 
(positive) excess rank indicates increase (decrease) in convergence. 

+ CVAR (variance change) is calculated as the variance in period n2 minus the variance in period n1, 
stated as a percentage of the variance in period n1. Each firm's variance changes are standardized to mean 
zero and s.d. 1. 

* Significant at the 0.01 level, two-tailed test. 


the largest variance decrease (rank 1), and only 13.6 percent exhibit the smallest vari- 
ance decrease (rank 5). These are, respectively, the largest and smallest percentages in 
the five adjacent 30-day periods in the table. The table also presents mean excess ranks 
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(mean ranks minus the expected rank of 3), mean variance changes (CVAR), and their 
respective t-values. Both t-test results reveal significant variance decreases in the (— 1, 
+1) period (the respective t-values are — 12.94 and — 10.74). Thus, the Detail data reveal 
that annual earnings announcements do increase the convergence of analyst beliefs. 

In conformance with Morse et al. (1991), panel B shows that the period surrounding 
the earnings announcement is associated with a decrease in convergence when the 
Summary data are used. More specifically, only 17 percent of the observations in the 
(—1,4- 1) period exhibit the largest variance decrease (rank 1), and 22.8 percent exhibit 
the smallest variance decrease (rank 5). Moreover, both t-test results reveal significant 
variance increases in the (—1,+1) period Ge, the respective t-values are 3.01 and 
3.42). When the sample period is extended to several months after the earnings 
announcement, variance decreases are evident. More specifically, both t-test results 
reveal significant variance decreases for the (+1,+2) and (--2, -- 3) periods. Thus, the 
Summary data appear to obscure the influence of annual earnings announcements on 
the convergence of analysts' beliefs. 


Yearly Analysis 


Our results may be driven by one or two years, and may not be generalizable. To 
examine this issue, we present t-values of excess ranks for the Detail and Summary data 
in panels A and B of table 3 for each of the seven years, 1983-89.? The results with the 
Detail data are consistent across years. The mean excess rank of changes in variance in 
the (—1,+1) period is negative in all seven years, and the t-values are significant in six 
of the seven years. In contrast, the results with the Summary data are inconsistent 
across years. The mean excess rank of changes in variance in the (— 1, +1) period is 
negative in two years, positive in five others, and the t-values are significant (positive) 
in only three years. Moreover, the t-values in the (+1,+2) and (+2,+3) periods are 
significant (negative) in only three years. We conclude that the results with Detail data 
are generalizable, whereas those with Summary data are not.’ 


IV. Empirical Findings: Earnings Surprise and Convergence 


The Bayesian model suggests that larger standardized surprises are more likely to 
cause divergence. We define standardized surprise as (in — Y)?/s2, where m and ei 
are the mean and variance, respectively, of analyst forecasts (of year t-- 1 earnings) pre- 
pared during (—30, — t), where day 0 is the year t earnings announcement date and Y is 
the earnings announced on day 0. To examine the empirical relation between standard- 
ized surprise and convergence, we rank the standardized surprises of the 1,510 sample 
firms from lowest to highest, form ten equal-sized portfolios, and examine changes in 
variance during the (— 1, +1) period. Table 4 presents the results with Detail data. The 
smallest and largest portfolios have mean standardized surprises of 0.16 and 627.99, 


° We obtained qualitatively similar results using actual change in variance (CVAR) rather than ranks. For 
simplicity, we do not present these results, but they are available upon request. 

10 Our results may be driven by observations for which variance change estimates are especially precise, 
namely those with a large number of revisions used to determine variance changes. To test whether the results 
are sensitive to the number of revisions, we divide the sample (n— 1,510) into four groups—those with between 
three and six, seven and nine, ten and thirteen, and more than thirteen forecast revisions in the month 
immediately following the annual earnings announcement. The results are consistent across the four groups. 
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Table 3 


Mean Excess Ranks of Changes in Variances of Analyst Forecasts Around 
Annual Earnings Announcements Conditional on Year 
(t-values in parentheses) 


Panel A. Mean Excess Ranks With I/B/E/S Detail Data:^ 
Adjacent Periods Relative to Annual Earnings Announcement" 





Year — N (-3,—-2) (-2,-1) (-1,+1) (+1,4+2) (4-2,4-3) 
1983 136 —0.02 0.18 —0.29** 0.19 —0.08 
(—0.19) (1.52) (- 2.29) (1.60) (- 0.50) 
1984 228 0.25* 0.44* —0.60* —0.07 —0.03 
(2.87) (4.58) (—6.57) (-0.79) (—-0.30) 
1985 229 0.17** 0.23** —0.55* 0.12 0.02 
(2.03) (2.46) (-5.91) (1.26) (0.20) 
1986 237 0.05 0.09 —0.13 —0.01 0.00 
(0.53) (0.91) (71.35) (-0.14) (0.05) 
1987 ` 254 0.19** 0.13 —0.36* — 0.09 0.13 
(2.17) (1.42) (- 3.89) (1.07) (1.63) 
: 1988 215 0.30* 0.46* —0.72* —0.06 0.02 
(3.25) (4.69) (77.72) (- 0.67) (0.26) 
1989 211 - 0.20** ^ 0.38* —0.69* 0.18** —0.07 
(2.14) (3.91) ' (-6.92) (1.98) (—-0.79) 

(Continued) 


respectively. Results of t-tests on mean excess ranks and mean changes in variance also 
are presented. Finally, the percentages of firms in each portfolio with relative increases 
in variance, when using the ranked and variance change (CVAR) date, respectively, are 
presented. 

The results for portfolio 1 (the firms with the smallest standardized surprises in 
earnings) reveal a significant decrease in variance when using either ranks (t-value 
= —9.33) or actual variance changes (t-value= —8.84). As expected, the percentage of 
firms in portfolio 1 with variance increases is low, when using either ranks (13.91 
percent) or changes in variance (14.57 percent). Indeed, significant variance decreases 
are observed for the seven portfolios with the smallest standardized surprises in 
earnings. A variance increase is observed, at most, for 32.45 and 24.50 percent of the 
firms in the seven smallest deciles when using ranks and variance changes, 
respectively. (See the percentage of positive excess rank for portfolios 6 and 7.) There is 
no significant change in variance for the eighth and ninth deciles, and the percentage 
positive rank pertains, at most, to 37.09 percent of the firms in these deciles. A 
significant increase in variance is observed only for portfolio 10, which has a mean 
standardized surprise of 627.99. However, even in this portfolio, variance increases 
occur only in 58.28 and 50.33 percent of the firms, when using ranks and variance 
changes, respectively. The Spearman rank correlations between standardized surprise 
and mean excess rank, percentage of positive excess rank, mean change in variance, 
and percentage of positive CVAR, respectively, are 0.976, 0.939, 0.964, and 0.879. Thus, 
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Table 3—Continued 


Mean Excess Ranks of Changes in Variances of Analyst Forecasts Around 
Annual Earnings Announcements Conditional on Year 
(t-values in parentheses) 





Panel B. Mean Excess Ranks With I/B/E/S Summary Dota:* 


Adjacent Periods Relative to Annual Earnings Announcement* 








Year N (-3,-2) (-2,-1) {-1,+1) (41,42) (2,43) 
1983 136 0.06 —0.11 0.39* —0.19 —0.14 
(0.47) (71.01) (3.40) (71.71) (71.17) 
1984 228 0.25* 0.01 0.15 —0.24* —0.17 
(2.96) (0.08) (1.70) (—2.59) (—1.80) 

1985 229 —0.01 0.08 0.20** ` -002 —0.25* 
(70.13) (0.99) (2.25) (0.23) (—2.69) 

. 1986 237 0.07 0.13 0.28* —0.29* —0.19** 
(0.86) (1.54) (2.97) (—3.20) (—2.12) 
1987 254 0.16 0.12 —0.14 —0.11 —0.03 
(1.94) (1.52) (71.63) (—1.20) (—0.39) 
1988 215 0.02 —0.00 0.03 —0.00 —0.05 
(0.24) (—0.02) (0.35) (—0.05) (—0.46) 

1989 211 0.33* 0.32* —0.04 —0.37* —0.24** 
(3.47) (3.52) (—0.37) (—4.03) (—2.48) 





* For I/B/E/S Detail data, each period reflects a 30-day interval beginning with (—90, —61) (n= —3). The 
announcement date of year t earnings (day 0) is excluded, so n= — 1 and n= +1 are(— 30, — 1) and (+1,+30), 
respectively. For I/B/E/S Summary data, the time periods are determined by the I/B/E/S Summary tape, and 
—1 (+1) is the month prior (subsequent) to the earnings announcement. The six periods are used to derive 
five adjacent periods of changes in variance. 

i è Rank 1 (rank 5) represents the largest (smallest) decrease in the variance of analyst earnings forecasts; 

the ranks are determined by comparing the five changes in variance in the six periods relative to the earnings 
announcement. Excess rank is calculated as the difference between rank value and the expected rank of 3. A 
negative (positive) excess rank indicates increase (decrease) in convergence. 

* Significant at the 0.01 level, two-tailed test. 

** Significant at the 0.05 level, two-tailed test. 


there exists a very large positive correlation between standardized surprise and 
increase in variance." 

Table 5 presents results with Summary data in a manner comparable to table 4. 
Three time periods that exhibit significant results in table 2 are examined for the 
relation between standardized surprise and changes in variance of analysts' earnings 
forecasts, namely (—1,+1), (41,42) and (+2,+3). For simplicity, results are 


n We also tested whether the relation between standardized surprise and variance increase is sensitive to 
the number of revisions used to estimate the degree of convergence. The sample firms are grouped into ten 
portfolios according to the magnitude of standardized surprise. Firms in each portfolio are segmented into 
four groups by the number of forecast revisions made in the month immediately following the annual earnings 
announcement, and six, nine, and thirteen revisions are used as cutoffs. Spearman rank correlations between 
standardized surprise and variance changes are calculated for each of the four groups. The results are robust 
across the groups and are available upon request. 
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Table 4 


Portfolio Analysis of Relation Between Standardized Surprise and Change in Variance 
of Analyst Forecasts for the Time Period (— 1,-- 1) with VB/E/S Detail Data 
(t-values in parentheses) 


Mean | 96 96 
Standardized Mean Positive . . Mean Positive 
Portfolio Surprise Excess Rank? Excess Hank^ CVAR* CVAR? 
1 (Smallest) 0.16 —0.96* 13.91 —0.47* 14.57 
(—9.33) (—8.84) 
2 0.95 —0.93* 17.22 —0.45* 19.21 
(—8.49) (7.88) 
3 2.28 —0.84* 16.58 —0.44* 15.23 
(-8.03) (-7.99) 
4 4.01 —0.92* 16.58 —0.47* 13.25 
(79.00) (79.17) 
5 9.77 —0.83* 17.22 —0.44* 18.56 
(—8.02) {—8.55) 
6 12.68 —0.37* 32.45 —0.21* 22.52 
(-3.12) (73.08) 
7 20.23 —0.32* 32.45 —0.20* 24.50 
(72.84) (—3.20) 
8 55.86 —0.09 37.09 — 0.02 32.45 
(—0.73) (—0.25) 
9 138.78 —0.13 37.09 0.01 33.77 
(—1.04) (0.18) 
10 (Largest) 627.99 0.60* 58.28 0.38* 50.33 
(5.52) (4.61) 
Spearman rank correlation: 0.976* 0.930* 0.964* 0.879* 


Note: The sample consists of 1,510 firms grouped into ten equal-sized portfolios according to the magnitude 
of their standardized surprises, defined as (m —Y)?/s2, where m is the mean of analyst forecasts (of 
year t-- 1 earnings) prepared during (—30, — 1), day 0 is the year t earnings announcement date, Y is 
the earnings announced on day 0, and s? is the variance of analyst forecasts (of year t-- 1 earnings) pre- 
pared during (— 30, — 1). Portfolio 1 (10) contains the 151 firms with the smallest (largest) standardized 
surprises. 


* Rank 1 (rank 5) represents the largest (smallest) decrease in the variance of analyst earnings forecasts, 
with ranks determined by comparing the five changes in variance in the six adjacent periods relative to the 
earnings announcement. Excess rank is calculated as the difference between rank value and the expected 
rank of 3. A negative (positive) excess rank indicates increase (decrease) in convergence. 

* The percentage of firms in each portfolio with rank greater than the expected rank of 3. 

^ Mean CVAR is the average change in variance when using the standardization procedure described 
in the text. 

" The percentage of firms in each portfolio with variance increases (i.e., positive CVAR) when 
"using the standardization procedure described in the text. 

* Significant at the 0.01 level, two-tailed test. 


presented for mean excess ranks, but similar results, available upon request, are 
obtained by using mean CVAR. In table 2, a significant variance increase in the 
(—1, +1) period was shown. In table 5 a significant variance increase is apparent in the 
(—1,+1) period for the three largest deciles, and there is no significant variance 
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Table 5 


Portfolio Analysis of Relation Between Standardized Surprise and Change in 
Variance of Analyst Forecasts with I/B/E/S Summary Data 
(t-values in parentheses) 


Mean Mean Excess Rank 
Standardized soe ee ee ee ES 
Portfolio Surprise (71,41) (+1,+2) (+2,+3) 
1 (Smallest) 0.11 —0.13 —0.06 —0.43* 
(71.15) (-0.49) (— 3.56) 
2 0.67 —0.10 —0.16 : —0.23** 
(--0.90) (—1.34) (—1.98) 
8 1.63 0.01 —-0.15 —0.08 
(0.09) (—1.29) (-0.67) ` 
4 3.12 —0.06 —0.16 —0.21 
(—-0.50) (—1.34) (—1.75) 
5 5.39 —0.14 —0.37* 0.02 
(-1.24) (—3.26) (0.18) 
6 8.36 0.20 —0.36* —0.14 
(1.84) (—3.18) (71.14) 
7 12.53 0.19 —0.23** — 0.06 
(175) ^ — (~2.03) (—0.48) 
8 19.84 0.40* 0.09 —0.17 
(3.41) (0.73) (—1.57) 
9 ` 36.50 0.30* —0.13 — 0.06 
(2.74) (71.17) (—0.51) 
10 (Largest) 221.87 . .0.41* —0.21 —0.19 
(3.70) (— 1.88) (— 1.78) 
Spearman rank correlation: 0.842* —0.116 0.456 


Note: The sample consists of 1,510 firms grouped into ten equal-sized portfolios according to the magnitude 
of their standardized surprises, defined as (i — Y)?/s2,, where iii is the mean of I/B/E/S Summary fore- 
casts (of year t+ 1 earnings) prepared immediately before year t earnings, Y, is announced and s? is the 
variance of I/B/E/S Summary forecasts (of year t-- 1 earnings) prepared before the year t earnings an- 
nouncement. Portfolio 1 (10) contains those 151 firms with the smallest (largest) standardized sur- 
prises. Rank 1 (rank 5) represents the largest (smallest) decrease in the variance of analyst earnings 
forecasts, with ranks determined by comparing the five changes in variance in the six adjacent periods 
relative to the earnings announcement. Excess rank is calculated as the difference between rank value 
and the expected rank of 3. A negative (positive) excess rank indicates increase (decrease) in conver- 
gence. 

* Significant at the 0.01 level, two-tailed test. 
** Significant at the 0.05 level, two-tailed test. 


decreases in any deciles. This latter result is inconsistent with the implication of 
Bayesian theory that convergence of analyst forecasts is likely to occur. A significant 
variance decrease in the (+1,+2) and (+2,+3) periods is shown in table 2 with 
Summary data. For the (+1,+2) period, only three deciles Ge, the fifth through 
seventh smallest) exhibit significant variance decreases in table 5. Similarly, for the 
(2,43) period, there are only (the smallest) two deciles of significant variance 
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decreases. The Spearman rank correlation between standardized surprise and change 
in variance of analyst forecasts is insignificant in both periods. These insignificant 
correlations are inconsistent with the implication of the Bayesian model that change in 
variance is related to the magnitude of standardized surprise. 

In sum, the results when using the Detail data are consistent with implications of 
the Bayesian model that convergence of analyst forecasts generally occurs, and that 
earnings surprise is likely to be substantial when divergence does occur. In contrast, 
the results when using the Summary data are inconsistent with these implications of 
the Bayesian model. We interpret our results as indicating that the Detail data are 
more appropriate than the Summary data for the purpose of examining the effect of 
earnings announcements on convergence of beliefs.'? 


V. Summary 


Bayesian theory, when combined with the time-series properties of accounting 
earnings and prior research in analyst forecasts, suggests that annual earnings 
announcements should increase the convergence of analysts' forecasts of future earn- 
ings. Morse et al. (1991) used I/B/E/S Summary data and found the opposite. Using 
I/B/E/S Detail data, we show that annual earnings announcements do increase the con- 
vergence of analyst expectations of next year's earnings for all seven years of study. We 
show that convergence is less likely to occur when standardized earnings surprise is 
large, which is consistent with the Bayesian model. More specifically, significant diver- 
gence pertains only to the largest decile of standardized surprise. Using I/B/E/S Sum- 
mary data, we do not obtain consistent evidence regarding the effect of earnings 
announcements on convergence of beliefs. It appears that I/B/E/S Summary data 
obscure this effect. 


‘2 When there isa significant relation between the magnitude of standardized surprise and convergence of 
analyst forecasts (i.e., period [— 1, -- 1] in table 5), convergence of analysts’ earnings forecasts does not occur 
Ge, period (— 1, 4-1] in table 2, panel B). When convergence of analysts’ earnings forecasts does occur (i.e., 
periods [-- 1, +2] and [--2, +3] in table 2, panel B), a significant relation between standardized surprise and 
convergence of forecasts does not exist De, periods [4- 1, +2] and [+2,+3] in table 5). 

*3 Ideally, all analyst forecasts are made at the exact same point in time, so that a variance can be calculated 
with forecasts of identical timeliness. This ideal is unobtainable but is better appraximated with Detail than 
Summary data. 
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GEORGE LISLE, Editor, Encyclopaedia of Accounting (Osaka: Nihon-Shoseki, Ltd., 
1991, originally published Edinburgh: William Green & Sons, 1903-1907, pp. 
4,076, 8 vols., $1,520 for the set). 


For students of the practice of accounting and auditing in the United Kingdom at the turn of 
the century, as well as of the legal and commercial environment of the time, this monumental, 
eight-volume Encyclopaedia of Accounting is an indispensable reference work. 

George Lisle, a Scottish chartered accountant and actuary, conducted the entire enterprise. 
He edited and contributed to the first six volumes of the encyclopedia, which were published in 
1903-04, and he was the editor and principal author of the two supplementary volumes entitled 
Forms and Precedents for Accountants, which made their appearance in 1906-07. Lisle was also 
the author or co-author of three accounting textbooks, one of which, Accounting in Theory and 
Practice (Edinburgh: William Green & Sons, 1899), was lauded by Hatfield as “perhaps the best 
single volume treating the entire subject which has appeared in English” (1909, 33). 

In the first six volumes of the encyclopedia, many of the major essays on bookkeeping, ac- 
counting, and auditing were written by leading commentators of the day, including Lawrence R. 
Dicksee, Francis W. Pixley, Sidney S. Dawson, Edwin Guthrie, Arthur F. Whinney, William 
Annan, John Mann, Jr., Richard Brown, and John Row-Fogo, as well as by Lisle himself. Th. 
Limperg, Jr. contributed a note on “Accountants Abroad,” in which he described how the fledg- 
ling Dutch profession had followed “the good example of England" (vol. 1, 19). Numerous 
lengthy articles treat the record-keeping and financial reports peculiar to different lines of 
business (e.g., flour mills, gas-works, and stockbrokers) Of particular interest are the many 
thoughtful articles contributed by authorities from neighboring disciplines dealing with the law, 
economics, finance, taxation, mathematics, statistics, and insurance. Lisle wrote all of the 
hundreds of shorter entries. 

Hatfield characterized the encyclopedia as “A most valuable work of [the] highest scientific 
standard" (1909, 33), a judgment with which I concur. Many of the longer essays rank as schol- 
arly dissertations, reflecting painstaking research and a commendable attention to detail. In not 
8 few essays, the historical line is nicely developed. 

The eight volumes of the encyclopedia received favorable reviews in The Accountants' 
Magazine, the monthly journal of Scottish chartered accountants, but, unaccountably, the ency- 
clopedia was not reviewed in either The Accountant or The Journal of Accountancy. 

Several of the major essays reward the non-specialist with interesting insights. Dicksee, in a 
30-page disquisition on “Auditing,” asserted that “for practical purposes almost every set of 
audited accounts is, to a greater or smaller extent, a statement of opinion rather than a state- 
ment of fact" (vol. 1, 169). Dicksee viewed the auditor as virtually a censor: “The auditor is 
naturally not likely to be better informed of the facts than the accounting parties themselves; but 
as an expert in accounts, he may have special knowledge that will enable him to usefully criti- 
cise their opinions, and if need be to correct them" (p. 169). 
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In a 13-page discussion of “Balance Sheets,” Lisle speculated on the reason why, in the UK 
(alone among all countries), liabilities appeared on the left side of the balance sheet, and assets 
on the right side. “Theoretically,” Lisle wrote, assets, which carry debit balances, should appear 
on the left side. He attributed this eccentricity to “the influence of the forms given in Acts of 
Parliament, chiefly the Companies Act, 1862, which must have been prepared by those 
unacquainted with the theory of accounts!" (vol. 1, 205). In an adjoining table, Lisle showed that al- 
most all authors of works on bookkeeping published prior to 1860 showed assets on the left side 
(p. 207). He claimed that “the Continental or Scotch form,” with the assets on the left, “is 
founded on correct principles," which, he maintained, “should become universal"! (p. 206). I 
have always been intrigued by this UK oddity, which came to have an influence on the formats 
of balance sheets in other countries of the British Empire. I had not realized that the Scots gen- 
erally followed Continental practice, with only the English paying attention to the forms sug- 
gested by the 1862 Act. (Finally, in 1981, when UK law was adapted to the EC's Fourth Direc- 
tive, Parliament declared, in effect, that assets could no longer be shown on the right, or at the 
bottom, of the balance sheet.) 

Both Guthrie, in a 19-page essay on “Depreciation” (vol. 2, 360), and Dawson, in a six-page 
discussion of “Reserves and Reserve Funds" (vol. 5, 486), found it necessary to counsel against 
the deliberate overstatement or understatement of profit by the use of accounting artifices. 
Creative accounting is hardly a recent invention. 

Guthrie raised the question of the depreciation of goodwill, which, he said, posed the follow- 
ing conundrum: 


One great difficulty of the situation is, that the less able the business may be to bear the charge of the 
gradual redemption of a goodwill, the more important it is that provision should be made for redemp- 
tion. On the other hand, the value of a goodwill may increase and the business so prosper, that the 
ad the ability to provide for the redemption of goodwill the less the necessity is there to do so 
(vol. 2, 372). 


Some 20 years later, Couchman (1924, 138) was more pointed: “To put it briefly, if you can write 
it down, you need not; if you cannot, you should!" 

Latter-day defenders of the view that goodwill should not be amortized against profits will 
find historical support in Dawson's vision of proper accounting. In a. 12-page excursion on 
“Goodwill,” he argued that, whether a company were to write off goodwill immediately or to 
depreciate it over a period of years, the charge should not be made against profits, but should be 
treated as an appropriation of profits (vol. 3, 204-05). Agreeing with Guthrie, Dawson con- 
tended that the possibility of eliminating goodwill against profits “may afford the best proof of 
its value" (p. 204). He suggested that the company's “directors and shareholders may wisely 
agree to forego a portion of the ‘legally divisible profit’ in order to reduce or eliminate the 
amount at which the goodwill stands on the books, and so enhance the financial position of the 
company, for, notwithstanding the reduction of the book value of the goodwill, the actual value, 
if any, is unaffected (at all events not reduced) by such a proceeding" (p. 205). He reported that 
some companies had written off the entirety of their goodwill by an appropriation of profits, but 
their balance sheets had, from time to time, displayed the original cost of goodwill in an inner 
column on the asset side. 

In a bibliographical note entitled ‘“Book-keeping: Literature," Brown presented an 
impressive list of the treatises on bookkeeping published through the end of the seventeenth 
century, as well as a compilation of English works from the beginning of the eighteenth century 
onward. He vouched that "there is no published list known to the writer which contains even 
half the number of the books here mentioned" (vol. 1, 494). 

Lisle's encyclopedia is a treasure of "period pieces" on accounting. Yet I question the 
publisher's judgment in establishing a price of $1,520 for the eight-volume set. To be sure, the 
encyclopedia is a precious resource for economic and accounting historians with a special inter- 
est in the United Kingdom at the turn of the century. But how many such researchers, or their 


! Dicksee (1907, 269) wrote that “there was good reason underlying this apparent anomaly.” He attributed 
the asset-liability transposition to the curious balance sheet that emerged upon the reopening of the Ledger 
following the end-of-period balancing and closing of the Ledger under the Italian system of bookkeeping, 
which, he said, was still being used in some old-fashioned merchants' houses. 
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libraries, will pay the price? (Copies can be borrowed on inter-library loan. In the United States 
alone, 11 libraries hold the encyclopedia, and the Library of Congress possesses a master micro- 
form from which copies could be made.) For the generalist reader whose interest is mainly in 
the major essays on bookkeeping, accounting, and auditing, these were reprinted in 1978 in a 
volume edited by Brief, which is currently held by 70 U.S. libraries. 

I really doubt that university libraries, with budgets already overrun by the explosion in the 
number of academic journals and their bloated subscription rates, could justify expenditure of a 
princely sum for the purchase of Lisle's excellent encyclopedia. One hopes that the publisher 
will reassess the price-elasticity of demand, and will (at least) halve the price, so that a larger 
number of interested purchasers might be brought into the market. 

The volumes are handsomely bound and are printed on heavy paper. Basil Yamey has 
supplied a nice Introduction. 

STEPHEN A. ZEFF 
Professor of Accounting 
Rice University 
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RICHARD MATTESSICH, Accounting Research in the 1980s and Its Future Relevance 
(Vancouver: The Canadian Certified General Accountants’ Research Foundation, 
1991, pp. xi, 277, C$22.00, paper). 


This monograph, the seventeenth in a series sponsored by the Canadian Certified General 
Accountants’ Research Foundation (CCGARF), is a supplementary volume that updates the 
author's 1984 book Modern Accounting Research: History, Survey, and Guide. The strong accep- 
tance of the original volume (the seventh in the CCGARF series) led to its reprinting in 1989. It is 
likely that this new effort will find just as broad and robust a following. 

Mattessich notes that the decade of the '80s produced a very rich but “bewildering variety" 
of research outputs in accounting. Claiming that these outputs are difficult to adequately survey, 
he attempts with this monograph to flesh out the essential patterns in what he sees as a 
“kaleidoscope of research interests." The book is intended as an anthology—as distinct from a 
readings book—that presents a major integrating overview followed by a small number (in this 
case six) of reprinted articles. The reprinted pieces were chosen on the basis of the strength of 
their contribution to the essential features and trends that characterized contemporary account- 
ing research in the 1980s. 

In reality the monograph consists of “two books in one": a lengthy commentary on the 
growth, changing level of sophistication, and future direction of accounting research; and the 
six article reprints. Dealing with the reprinted materials first, it can be noted that the six articles 
are from four different major accounting journals. Five overarching themes of accounting re- 
search in the 1980s are intended to be represented here. These themes are: (1) revisions of the 
role/application of management accounting, (2) implications of behavioral and organizational 
accounting, (3) positive theory and financial accounting research, (4) advances in income mea- 
surement, and (5) the influences of agency-contract theory on accounting. The financial ac- 
counting theory area is represented by two papers, each of which is an attempt to provide a syn- 
thesis of extant conceptual work related to the topic of stock valuation and accounting numbers. 
The three themes of management accounting, behavioral accounting, and agency relationships 
are covered by broad survey articles; these pieces are very good choices. As to income measure- 
ment, an empirical paper on current cost accounting has been selected for reprinting in the 
monograph. Overall, these six papers are fine selections that amply demonstrate the essential 
character of accounting research generated during the 1980s. The survey articles, in particular, 
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will prove helpful to a reader who wishes to quickly capture the essence of the literature in a 
specific topical research area. 

The heart of this monograph is the superb introductory commentary by Mattessich. This 
material, running for 39 pages of text, concisely develops the five themes given above (as well as 
a number of sub-themes and related areas) in a way that integrates the significant accounting 

- events and research directions of the 1980s. The commentary is quite comprehensive. It easily 
compensates for the limited number of reprinted papers that are included in the monograph. Of 
enormous benefit to the owner/user of this reference work is the bibliographic appendix to the 
commentary. It is composed of more than 500 reference citations to the supporting accounting 
literature of the 1980s. Additional assistance is provided by an index of names that encompasses 
the whole volume (i.e., both the commentary and the six reprints). 

Accounting research experienced a near-explosive growth during the 1980s. There was an 
unprecedented expansion in the volume and a significant escalation in the sophistication level of 
research outputs. As did its predecessor volume, this monograph neatly captures the essential 
features of the research landscape. While it is a convenience to have the reprinted articles in the 
volume, the great value of the monograph lies in the initial commentary. For that portion alone 
this book is to be highly recommended. Notwithstanding the strong opinions expressed by Mat- 
tessich—with which he readily admits many will disagree—regarding the trends in accounting 
research and the potential for a "crisis" in this arena of endeavor, his commentary stands as an 
important contribution to the literature. It is both well thought through and deftly written. 

Most academic accountants will want to have this volume as part of their reference collec- 
tion. The monograph can easily be used for graduate-level seminar discussions of contemporary 
accounting theory and its development. With the wealth of bibliographic reference citations pro- 
vided, the book also will prove valuable to academic researchers and current doctoral students. 

A. J. STAGLIANO 
Professor of Accounting 
Saint Joseph’s University 


J. B. RYAN, B. H. ANDREW, M. J. GAFFIKIN, and T. HEAZLEWOOD, Australian 
Company Financial Reporting: 1990 (Caulfield, Victoria, Australia: Australian Ac- 
counting Research Foundation, 1991, pp. xx, 310, A$40.00, paper). 


The book is an Australian counterpart of the AICPA publication in the United States 
entitled Accounting Trends & Techniques, except that publication is irregular instead of annual. 
The study reviewed herein is the third in a series published by the Australian Accounting 
Research Foundation. The first study in the series was published in 1975 and surveyed the 1975 
financial statements of 250 companies. The second study was published in 1980 and surveyed 
three years to June 30, 1979. The study under review surveyed the financial statements of the 
top 150 listed holding companies selected on the basis of market capitalization; it covers the 
four years ending June 30, 1990. 

The main objective of the study is to analyze the financial reporting practices used by the 
150 companies whose reports were surveyed, and to publish the results. The authors express the 
hope that the publication will be of value to the accountancy profession, researchers and 
students, and the business community generally because of the disclosing of trends and new 
developments in financial reporting. A point of interest for American readers is that in a book 
dealing entirely with accounting practice, the 26 contributing authors were all academics. 

The organization of the book implies an additional objective of investigating compliance 
with Australian Accounting Standards. Of the 310 pages in the book, 220 are organized around 
individual accounting standards issued by the Australian Standards Review Board. Also note 
the following quotes from a one-page chapter entitled “Highlights”: “The highlight of the past 
decade, and one reflected in the financial statements of the past four years, is the legal status 
now accorded ‘approved accounting standards’” (p. 23) and later in the same paragraph, the 
author states, “Whereas previously it was not unusual for companies supported by their audi- 
tors to depart from the professional standards, that appears to be the case much less with the 
legally approved standards” (p. 23). The organizational scheme worked reasonably well in this 
publication; however, it will become unwieldy if accounting standards multiply in Australia the 
way they have in the United States. 
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The book is divided into three parts. Part I is 25 pages long and contains five short chapters 
containing introductory material and general information. As noted above, Part II is 220 pages 
long and is organized around individual accounting standards issued by the Australian Stan- 
dards Review Board. Part III is 63 pages long and includes areas of practice either unrelated to 
sources of authority or covered by: 


e professional standards issued by the Accounting Standards Board, not the Accounting 
Standards Review Board, 

* rules of law in The Companies Code, or 

* exposure drafts. 


Part III also includes an analysis of audit reports. 

I believe the book will be well received by its primary audience, but the addition of two fea- 
tures would improve the book. The book does not contain an index, and a work of this type 
should have one. A brief presentation that describes the evolution of the standard setting pro- 
cess in Australia and explains the relationship among existing sources of authority would help 
the Australian novice and other readers who are apt to be unfamiliar with these matters. The 
latter is especially important in view of the organizational scheme used in the book. 

BERNARD A. CODA 
Professor of Accounting 
University of North Texas 


FREDERIC M. STINER, JR, M. SUSAN STINER, and ICHIRO SHIINA, The 
Accounting Profession in America (Chiba, Japan: Chuo Gakuin University, 1991, 
pp. 199, 3€ 1,300, paper). 


This book, written in Japanese, came into existence from the authors' joint research at the 
University of Delaware, where Ichiro Shiina stayed from February 1988 through September 
1989. The objectives of the book, as stated by Shiina, are to analyze the current state of the 
American accounting profession, with considerable attention to its historical background and 
the overall American educational philosophy, to judge the current state of the Japanese account- 
ing profession, and to discuss the development of the Japanese accounting profession in the 21st 
century, based upon a comparative study of the American and Japanese accounting professions 
(p. 9). 

The book has six chapters. The first chapter deals with American accounting education. The 
authors examine the accounting curriculum at American universities and compare it with the 
accounting curriculum at Japanese universities. The second chapter provides an overview of 
professional associations of accountants in America and summarizes career paths for American 
accounting graduates. Chapter 3 focuses on the educational paths taken by those who advise on 
tax matters. Chapter 4 describes the American educational philosophy which influences 
American accounting educational principles and teaching styles. in chapter 5, a comparison of 
American and Japanese university accounting education is undertaken. Chapter 6, labeled 
“Accounting Education in Japan,” is written in English. This chapter, based upon a paper pre- 
: sented at the annual meeting of the American Accounting Association held in Hawaii in August 
1988, is intended for American readers, who are not familiar with the Japanese educational sys- 
tem. 

Through a comparison of American and Japanese accounting education, the authors con- 
clude that accounting education is not as effective in Japan as it is in the United States. The 
authors believe that the quality of the faculty is not as high in Japan as in America, where the 
faculty is exposed to keener competition. There is also a great difference between American and 
Japanese teaching styles, although Japanese accounting curricula are apparently similar to those 
in America. In American universities, “classes are usually discussions between students and 
professors about problems; they are not usually formal lectures" (p. 3). In Japanese universities, 
in contrast, “the professor will lecture 90 minutes, with no interruption for questions" (p. 177). 
“In a Confucian culture, the students will respectfully adopt the teacher's values" (p. 179). 
Further, Japanese students, once admitted to universities, “are under no pressure to excel" (p. 
191}; Japanese employers do not want “super students," but harmonious students. Finally, the 
authors also point out that there is less accounting education research in Japan than in America. 


Book Reviews 881 


Although the authors present many statistics concerning the educational system of account- 
ing in Japan, their judgment about the effectiveness of Japanese accounting education is mainly 
based upon Shiina's personal experience. If supported by scientific research, the judgment 
would be more convincing. The book achieved only part of its stated objectives. Because it 
placed so much emphasis upon accounting education, it is not a comprehensive comparative 
study of the American and Japanese accounting professions. 

In sum, this book is useful for Japanese readers, particularly to Japanese university professors 
who want to know how accounting is taught in America. Chapter 6 should be interesting for 
non-Japanese readers; it provides a good introduction and background for those who are 
curious about accounting education in Japanese universities. 

HIROSHI OBATA 

Associate Professor of Accounting 
Hitotsubashi University 
(Tokyo, Japan) 


PETER B. B. TURNEY, Common Cents: The ABC Performance Breakthrough (Hills- 
boro, OR: Cost Technology, 1991, pp. ix, 322, $19.95, paper). 


Activity-based costing (ABC) has become one of the most frequently discussed topics in the 
management accounting literature. The author of this book suggests that ABC represents a 
major performance breakthrough for the nineties by providing the information and tools needed 
to improve a firm's business performance. 

The book is divided into seven parts and 15 chapters. Each part begins with a summary in- 
troduction to the chapters included. Key terms are defined at the end of each chapter. The 
introductions are useful in that they focus on major points in the chapters. Key terms are re- 
peated at the end of each chapter whenever relevant to an understanding of chapter material. 

The first two parts of the book provide a background on problems created by conventional 
costing systems, along with an introduction to ABC. The author, like some others writing on the 
subject, places a lot of emphasis on the differences between volume driven and activity-based 
drivers in an attempt to emphasize the value of ABC. This is somewhat disappointing since 
various companies have already taken steps.to minimize the impact of volume-driven differ- 
ences. 

In chapter 3, the author tends to oversell the merits of ABC somewhat by suggesting that 
“ABC is a methodology for providing information to help companies improve" (p. 47). This is 
followed by Figure 3-1, *Rocks and Sharks," suggesting that ABC uncovers problems with poor 
quality, poor design, and neglected markets. I doubt that ABC provides this capability. Besides, 
a similar example has been used to suggest advantages of JIT. Although the author makes fre- 
quent use of case situations and figures, they often are too general to be of substantial use in 
understanding the concepts or techniques presented. 

The material in parts four and five is very interesting and informative. I enjoyed the author's 
explanation of two-dimensional ABC. Even so, he appears, once more, to have missed an 
opportunity to make it easy for the reader to make optimal use of his many examples and 
figures. Had the author chosen to build on a single case example to provide consistency in his 
various figures, the material would have been much more informative. Consequently, the reader 
may not fully grasp the implications of the two-dimensional model. Terminology, by the end of 
chapter 5, becomes somewhat troubling, especially with respect to the various drivers dis- 
cussed. The case study at the end of chapter 6 was a good way to summarize material at that 

oint. 
T Although I think the author was somewhat over zealous in his discussion of activity-based 
improvement and management, the material was well organized and again informative. I am 
sure that many would disagree with the author's contention that the tools cited represented 
activity-based management (ABM) techniques. Although the tools mentioned are helpful to 
companies as they strive to achieve world-class status, I believe most were developed outside 
the scope of ABC. e 

Despite my criticisms, I think the book provides the reader with an excellent explanation of 
how ABC can help to overcome the significant limitations of conventional cost accounting sys- 
tems. In addition, it moves well beyond earlier discussions on development of more accurate 
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product costs and makes an effort to provide input on significant management issues. In conclu- 
sion, I think the book provides worthwhile reading for anyone contemplating the development - 
of an ABC system. 
LARRY N. KILLOUGH 
Professor of Accounting 
Virginia Polytechnic Institute and State University 


THOMAS L. WEST and JEFFREY D. JONES, Editors, Handbook of Business Valuation 
(New York: John Wiley & Sons, Inc., 1992, pp. xxvi, 438, $75.00). 


This handbook uniquely augments the existing business valuation literature. The editors 
have tapped a broad spectrum of appraisers, business brokers, and financial consultants who 
use their considerable expertise and experience to demystify valuation. 

The forty articles that comprise the book, each authored by a separate contributor, are orga- 
nized into four sections. The first section discusses the purpose and use of business appraisals 
from varying perspectives, utilizing viewpoints of the appraiser, buyer, seller, lender, and other 
industry professionals. The section closes with a useful article detailing sources of industry and 
company data and ways to employ industry information to determine value. 

The second section, rather ambitiously, describes the primary methods of business valua- 
tion, including the asset-based, market, and income approaches. Additionally, an entire article is 
devoted to the ubiquitous “rule of thumb method,” describing guidelines of valuation for more 
than 100 small to mid-sized businesses. 

The third section has perhaps the most appeal to the general reading audience. A host of 
articles, incorporating informative industry publications and statistics, illustrate the application 
of valuation techniques within diverse service, retail, and manufacturing businesses. The book 
concludes with several topical issues, including information on employee stock option plans, a 
selection of relevant court cases, and the use, and abuse, of expert opinions. 


The organization of the handbook is such that a topic of interest is easily referenced. Each 
article is short and focused, so a reader can start, and end, their search for information at any 
point. To capitalize on this feature, an appendix, summarizing the wealth of information found 
throughout this book; would have been beneficial. For example, Chapter 6 refers, briefly, to 
federal and state (Maine) lending sources and Chapter 14 describes sources of data for publicly 
traded companies. Even though the text is indexed, this information is difficult to find if scan- 
ning articles at random. 

The writing is easy to read and instructive; however, the quality of the articles varies as 
might be expected with 40 different contributors. Some articles are excellent and quite 
thorough; others provide the briefest overview and presume prior knowledge of terminology 
and abbreviations. Readers should be cautioned that, at most, what they will glean from this 
book as a whole is enough familiarity to understand and assess the valuation process but not 
enough depth to actually undertake a valuation and pricing decision. 

This is a.significant caveat because the “rules of thumb” found in Chapter 12, the earnings 
multipliers given in Chapter 16, the risk premiums in Chapter 18 and other useful guidelines 
sprinkled liberally throughout applications may entice a reader into performing their own 
appraisal and sale, despite some authors' admonitions otherwise. Business valuation and related 
fields of income tax, corporate law, and securities regulation are sophisticated and dynamic dis- 
ciplines. "Rules of thumb" can become quickly outdated and influenced in our turbulent 
environment and should not be recklessly applied. As a case in point, the "rules of thumb" pre- 
sented are based on 1990 and earlier data. The last two years alone have seen unprecedented 
changes in our economy and the way we do, and undo, business. This will be exacerbated as 
cost pressures and unemployment mount and interest and inflation rates continue their down- 
ward trend. 

Overall, this book is a useful collection of information and perspectives on business valua- 
tion that should have wide appeal to anyone with an interest in valuation. Its contents will not 
provide an unsophisticated reader with the definitive valuation of a business; however, it will 
serve as a helpful precursor for those intending to buy or sell a business. 

BARBARA TRENHOLM 
Assistant Professor of Accounting 
University of New Brunswick 
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KAZUO YAMAGUCHI, Event History Analysis (Newbury Park, CA; Sage Publica- 
tions, 1991, pp. ix, 182, $13.95). 


Event history analysis is a research method used to investigate the causes leading to the in- 
cidence of an event. Though widely used in the social sciences, event history analysis has been 
used sparingly in accounting research. This book, which is part of Sage Publications’ Applied 
Social Research Methods Series, is a practical guide for those interested in using event history 
analysis. 

The risk period for an event is that period of time when an event can occur. For example, 
the risk period for divorce begins when an individual gets married. Thus, event history analysis 
is the study of the rate at which events take place (also called the hazard rate) during the risk 
period or the duration of nonoccurrence of an event during the risk period. These analyses are 
carried out using parametric methods in which the effects of explanatory variables, or covari- 
ates, on hazard rates or duration are determined. 

The book includes seven chapters. The first introduces the concepts and terminology of 
event history analysis. The next five chapters describe various models commonly used as part of 
event history analysis. These models are the discrete-time logit model, the log-rate model of con- 
tinuous-time piecewise constant rates, the continuous-time proportional hazard model, the non- 
proportional model, and the stratified model. The last chapter contains guidelines for using 
event history analysis in one's own research. 

The book's strength is that it is well-written and easy to understand. Even those with limited 
statistical backgrounds can follow the discussion and the systematic progression from the sim- 
pler to more complex models (although the author provides ample references for those wanting 
a more rigorous discussion). Each of the five chapters devoted to specific models includes an 
applied example. These applications are in essence mini-studies with instructional narrative in- 
cluded. For example, the author discusses how the input data should be arranged, how the 
model is specified using common statistical packages such as SAS or SPSS, and how to inter- 
pret the parameter estimates. 

Upon finishing the book, I found myself wondering about specific accounting questions that 
might be addressed using event history analysis. There are many, and in fact, most issues can be 
recast in an events framework. Examples of researchable events include a firm getting a quali- 
fied audit opinion, a firm taking large write-offs Ge, a “big bath”), a firm deciding to use a 
particular tax treatment, and an auditor being promoted or changing jobs. Though these topics 
have been researched before, event history analysis can provide new insights because it forces 
the researcher to look at issues in a different light. For example, to use event history analysis, 
the researcher must consider when the risk period begins, whether the event is a one-transition 
or two-way transition (i.e, repeatable event), whether the covariates are time-dependent, 
whether the duration of nonoccurrence affects the dependent process, and so on. 

In sum, I recommend this book to anyone wanting to use event history analysis whether to 
apply to new research questions or to provide a fresh look at old questions. 

STEVEN F. CAHAN 
Assistant Professor of Accounting 
University of Wyoming 
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By James C. Gaa. Published 1988, 224 pages. $13.00 $17.00 
Volume No. 29. The Marginal Approach to Joint Cost Allocation: Theory and Application 

By Rene P. Manes and Agnes C. S. Cheng. Published 1988, 219 pages. $16.00 $20.00 
Volume No. 30. Analysis of Financial Statements: Financial Accounting and the Capital Market 

By Nicholas J. Gonedes and Nicholas Dopuch. Published 1988, 421 pages. $18.00 $25.00 
Volume No. 31. Momentum Accounting and Triple-Entry Bookkeeping 

By Yuji Hi. Published 1989, 151 pages. $8.00 $12.00 


ACCOUNTING EDUCATION SERIES 


Volume No. 2. Researching the Accounting Curriculum: Strategies for Change 


By William Ferrara. Published 1975, 227 pages. $8.00 $12.00 

Volume No. 3. The Core of the Curriculum for Accounting Majors 

By Richard E. Flaherty. Published 1979, 234 pages. $8.00 $12.00 

Volume No. 4. Empirical Research in Accounting: A Methodological Viewpoint 

By A. Rashad Abdel-khalik and Bipin B. Ajinkya. Published 1979, 125 pages. $8.00 $12.00 

Volume No. 5. Developing Communications Skills for the Accounting Profession 

By Robert W. Ingram and Charles R. Frazier. Published 1980, 66 pages. $8.00 $12.00 

Volume No. 6. Accounting Structured in APL 

By Yuji Dir. Published 1984, 151 pages. $8.00 $12.00 

Volume No. 7. Computer Assisted Analytical Review System 

By William R. Kinney, Jr., Gerald L. Salamon, and Wilfzed C. Uecker. Published 1986, 76 pages. $8.00 $12.00 

Volume No. 8. Computer Integration into the Accounting Curriculum: Case Studies 

Edited by Robert W. Ingram. Published 1987, 248 pages. $8.00 $12.00 

Volume No. 9. A Framework for the Development of Accounting Education Research 

By Jan R. Williams, Hartwell Herring, Mikel Tiller, and James Scheiner. Published 1988, 189 pages. $8.00 $12.00 
User's Guide and Diskettes $30.00 $40.00 


Volume No. 10. Reorienting Accounting Education: Reports on the Environment, 
Professoriate, and Curriculum of Accounting 
By Joseph J. Schultz, Jr. Published 1989, 212 pages. $13.00 $17.00 


MISCELLANEOUS PUBLICATIONS 


Monograph No. 3. An Introduction to Corporate Accounting Standards 


By W. A. Paton and A. C. Littleton. Published 1940, 166 pages. $6.00 $12.00 
Monograph No. 5. Structure of Accounting Theory 

By A. C. Littleton. Published 1963, 234 pages. $6.00 $12.00 
Monograph No. 6. The Philosophy of Auditing 

By R. K. Mautz and Hussein A. Sharaf. Published 1961, 248 pages. $6.00 $12.00 
Price Level Changes and Financial Statements, Case Studies of Four Compantes 

By Ralph C. Jones. Published 1965, 179 pages. $6.00 $6.00 
Price Level Changes and Financial Statements, Basic Concepts and Methods 

By Perry Mason. Published 1956, 32 pages. $2.00 $2.00 


Effects of Price Lovel Changes on Business Income, Capital and Taxes 
By Ralph C. Jones. Published 1966, 199 pages. $6.60 $6.60 


AAA Non- 


Members Members 
Accounting & Reporting Standards for Corporate Financial Statements & Preceding 


Statements & Supplements 

Published 1957, 64 pages. $1.00 $2.00 
A Statement of Basic Accounting Theory 

By The Committee to Prepare a Statement of Basic mes Theory. Published 1966, 100 pages. $6.00 $12.00 
A Statement of Accounting Principles 

By Thomas H. Sanders, Henry R. Hatfield, Underhill Moore. Published 1938, 138 pages. $6.00 $12.00 


Statement on Accounting Theory and Theory Acceptance 
By The Committee on Concepts and Standards for Extemal Financial Reports. 


Published 1977, 61 pages. $6.00 $12.00 
Accounting Students and Abstract Reasoning . 

By George E. Shute. Published 1979, 71 pages. $6.00 $12.00 
A Review of Innovative Approaches to College Teaching 

By Beatrice Gross, Ronald Gross. Published 1980, 68 pages. $6.00 $12.00 
Notable Contributions to the Periodical International Accounting Literature—1975-78 

By The Intemational Accounting Section of AAA. Published 1979, 168 pages. $6.00 $8.00 
Publication Opportunities for Tax Researchers 

By Jane O. Bums, Janis R. Reeder, and James L. Wittenbach. Published 1988, 241 pages. $300 — $3.00 
Comparative International Auditing Standards 

Edited by Belverd E. Needles, Jr. Published 1985, 193 pages. $10.00 $12.00 
Comparative International Taxation 

Edited by Kathleen E. Sinning. Published 1986, 86 pages. . $8.00 $10.00 
A Compendium of Research on Information and Accounting for Managerial 

Decision and Control in Japan 

By Seiichi Sato, Kyosuke Sakate, Gerhard G. Mueller, and Lee H. Radebaugh. 

Published 1982, 169 pages. $8.00 $10.00 
Annotated International Accounting Bibliography~—1972-1981 

By Abdel M. Agami and Felix P. Kollaritsch. Published 1983, 176 pages. $6.00 $7.00 
Tax Planning for Educators 

By American Taxation Association. Published 1987, 90 pages $6.00 $8.00 
"Trueblood—Auditing & Case Studies 

By Touche Ross Foundation & American Accounting Association. Updated 1988. Set--2 books $10.00 $10.00 
Proceedings of the V International Accounting Congress on Accounting Education 

Edited by Juan M. Rivera and Konrad W. Kubin. Published by Intemational Section, 1987, 100 pages. $8.00 $10.00 
Cases in International Accounting 

Edited by James A. Schweikart. Published by International Section, 1987, 142 pages. $10.00 $14.00 


Cost Accounting, Robotics, and The New Manufacturing Environment 
Edited by Robert Capettini and Donald K. Clancy. Vanderbilt Symposium 1987. 


Published by Management Accounting Section, 1987, 198 pages. $6.00 $5.00 
Research Opportunities In Auditing: The Second Decade 

A. Rashad Abdel-khalik and Ira Solomon, Editors. eee dis Adi Section, 1989, 216 pages. $10.00 $16.00 
An Index to the Accounting Review 1926-1978 

By Gary John Previts and Brice Committee, 641 pages. $10.00 $20.00 
Ethica in the Accounting Curriculum: Cases & Readings 

Edited by William W. May. Published 1990 $36.00 $45.00 
American Accounting Association, Its First 50 Years 

By Stephen A. Zeff $10.00 $10.00 
The Third-Quarter Century of the American Accounting Association—1966-1991 

By Dale L. Flesher. Published 1991 $10.00 $10.00 


All members of the American Accounting Association are entitled to purchase publications listed at the member prices. Make checks 
or money orders payable to American Accounting Association. Orders for addresses within the United States will be mailed fourth 
Class, postage paid. Orders going to destinations outside the United Statesand Canada willbe sent by surface rate. Inallcases, if special 
handling is requested, the costs will be assumed by the purchaser. 


* Monographs Number 1, 2, 4, and 7 are out of print. 








MEMBERSHIP APPLICATION 
(For use by prospective members ONLY) 


Please enroll me as a new member of the American Accounting Association. Membership dues are $65.00 
which includes $20.00 for The Accounting Review (quarterly), $10.00 for Accounting Horizons (quarterly), 
$10.00 for Issues in Accounting Education (semi-annual), and $25.00 for general dues. 


I would also like to join the following sections: 





— Two-Year College ......................... $10.00 — —— Public Interest EN $10.00 

_.... Information Sys./Mgmt. Adv. .......$20.00 —— Accounting, Behavior & Organizations ....$15.00 

— International Accounting .............. $10.00 —— — Management Accounting ................ e $15.00 

NEN AUNO EE $15.00 ——— Gender Issues in Accounting ....................$10.00 

a Government & Nonprofit .............. $10.00 — —. Teaching & Curricula.................... ee $10.00 

a Taxation (ATA) ................ eere $20.00 — —. Artificial Intelligence/Expert Systems ......$15.00 
AAA Membership dues ....................... $65.00 

Lwish to pay by: Check enclosed Section dues ....................... eee eeeaeenne 

Visa |  .... Master Card Total Remitted ...........$ 
Card No. Expiration Date Bank No. 
Name FEMME —- o f 
Please Print 

Street. 

^i, MEER MEE A | +) 

Employer —————————————————————————— Position 

WE NEED YOUR NEW ADDRESS 


PLEASE HELP US MAINTAIN CORRECT MAILING ADDRESSES, Unless your change of address 
reaches us six weeks before an issue is mailed, we cannot promise delivery. THE PUBLICATION 
IS NOT FORWARDABLE and the American Accounting Association must pay return charges for 
undelivered copies. 


PLEASE GIVE ALL INFORMATION 
Name 


Check One: Member... Associate Member (Student) Subscriber 
If Associate Member or Subscriber, give expiration date: 
New school or firm, and position held: 





OLD ADDRESS (label) NEW ADDRESS 


Street: 
City, State: 
Zip Code: 
Phone No. 


AMERICAN ACCOUNTING ASSOCIATION 
5717 Bessie Drive « Sarasota, Florida 34233 
(Cut this out, fill in the information, mail it to us.) 


OCTOBER 1992 PLACEMENT ADS 


The deadline for information to be included in the "Placement Information"! sec- 
tion is two months prior to the date of publication. The Review is published on the 
Jirst day of January, April, July, and October. Placement advertising and replies 
should be sent to the American Accounting Association, 5717 Bessie Drive, 
Sarasota, FL 34233. ATTENTION: ADVERTISING DEPT. All replies to box 
numbers should be on separate sheets to facilitate forwarding. There is no charge for 
this service to AAA members and associate members seeking employment. Others 
will be charged a fee of $150 per insertion. ADS SHOULD NOT EXCEED 150 
WORDS. 


#401 FREEMAN SCHOOL OF BUSINESS-TULANE UNIVERSITY invites applicants in accounting 
for the position of visiting or tenure-track Assistant Professor. Candidates must hold an earned doc- 
torate or expect completion by August 1993. Salary and teaching loads are competitive. Candidates 
must have a strong research agenda. Quality teaching is expected. Located on the Uptown Campus 
of suburban New Orleans, Tulane has 40 tenure/track-faculty members and 700 students in BSM, 
MBA, and Ph.D. programs. Tulane is an Affirmative Action, Equal Opportunity Employer. Send 
vita and references to: David Harvey, Accounting Search Committee, Freeman School of Business, 
Tulane University, New Orleans, LA 70118. 


LEHIGH UNIVERSITY invites applications for a tenure-track position beginning Fall 1993. 
Although preference will be given to applicants at the assistant professor level, candidates who show 
evidence of excellence in teaching and substantial research productivity will also be considered for 
the associate rank. Candidates must have a Ph.D., DBA, or be near completion. The applicant 
should have a primary interest in financial accounting and/or information systems. The Depart- 
ment seeks a balance between teaching performance and research productivity. Our undergraduate 
programs are fully accredited, including Type A accounting accreditation, as is our college MBA 
program. Please submit applications before November 13, 1992. Contact: Kenneth P. Sinclair, 
Chair, Department of Accounting, Lehigh University, Rauch Business Center #37, Bethlehem, PA 
18015. Lehigh is an Equal Employment Opportunity/Affirmative Action Employer. 


APPLICATIONS FOR POSITIONS IN ACCOUNTING, at all professorial ranks, are invited 
from qualified persons. A Ph.D. is required. Demonstrated ability or potential for effective teach- 
ing and quality research are important considerations. The University of Pennsylvania is an Equal 
Opportunity/Affirmative Action Employer. Interested persons should send their resumé including 
educational background, professional experience, publications, personal data, and, if applicable, a 
dissertation proposal and abstract to: Professor Robert E. Verrecchia, Accounting Department, 
University of Pennsylvania, Suite 2400, Steinberg Hall-Dietrich Hall, Philadelphia, PA 19104. 


GEORGETOWN UNIVERSITY, WASHINGTON, D.C. The School of Business Administration 
invites applications for a tenure-track faculty position in Financial/Managerial Accounting starting 
Fall 1993. Candidates should have established records of excellence in teaching and research. We 
seek a dynamic scholar to accommodate the needs of our growing AACSB-accredited programs. 
Georgetown is committed to a collegial environment in which salaries, teaching loads, fringe-bene- 
fits and research support are excellent. Applications should be received not later than December 31, 
1992 and should include vita, research proposals and/or samples of research and teaching record, 
and names, phone numbers, and addresses of references. Georgetown University is an Equal Oppor- 
tunity Employer and especially welcomes applications from ethnic minorities and women. Inquiries 
and applications should be sent to Ms. Virginia Flavin, Director of Faculty Services, School of 
Business Administration, Georgetown University Washington, DC 20057. 





UNIVERSITY OF SOUTHERN CALIFORNIA, School of Accounting is seeking candidates for 
faculty positions leading to tenure. Faculty positions above the assistant rank are also possible for 
individuals with strong teaching publication record. Candidates for assistant professor should have 
a doctorate in hand or be near completion of the dissertation, strong teaching ability and interest in 
research. The University of Southern. California is an Equal Opportunity, Affirmative Action 
Employer. Applications are encouraged from women and minority persons. Please contact Michael 
Diamond, Dean, School of Accounting, University of Southern California, Los Angeles, California 
90089-1421. 


RUTGERS UNIVERSITY'S SCHOOL OF BUSINESS-CAMDEN invites applications for Associ- 
ate/Full Professor level tenure-track position in financial, managerial or tax accounting. Salary 
commensurate with qualifications and experience. Ph.D. in Accounting is required. In addition, 
candidates must have an excellent record of publications in scholarly journals, effective teaching 
and active professional service. Rutgers University-Camden is located across the Delaware River 
from Philadelphia and only 50 miles from Atlantic City and the Jersey Shore. Send resumé to Dr. 
Izzet Kenis, School of Business, Rutgers University, Camden, NJ 08102. Rutgers University is an 
Affirmative Action/Equal Opportunity Employer. 


THEUNIVERSITY OF MANITOBA is seeking applicants for tenure-track positions in accounting 
for July 1993. Rank and salary open, based on qualifications and experience. A visiting appoint- 
ment is also possible. Ph.D. or DBA, completed or near completion, is required. Duties include 
research teaching at the undergraduate and graduate levels. Salary is competitive and will depend on 
qualifications, experience and research record. Winnipeg, a multicultural city of 600,000 offers the 
best of an urban environment in the heart of Canada's vacation land. The University of Manitoba 
encourages applications from qualified women and men, including members of visible minorities, 
aboriginal people and persons with disabilities. The University provides a smoke free work environ- 
ment safe for specially designated areas. Priority consideration will be given to Canadian citizens 
and permanent residents. Applications should be sent to: Dr. Lawrence I. Gould, Head, Depart- 
ment of Accounting and Finance, University of Manitoba, Winnipeg, Manitoba R3T 2N2. 


THE JOHN M. OLIN SCHOOL OF BUSINESS is seeking faculty in accounting. The qualifictions 
include a demonstrated interest in and capacity to do research publishable in leading accounting 
journals, and a high level of teaching competence in graduate and undergraduate classes. Candi- 
dates should hold a doctorate degree or be near completion of the degree. Salary and faculty support 
are highly competitive. The School has excellent physical, computing and library facilities. Appli- 
cants should send curriculum vita and a copy of the dissertation proposal (or the completed disserta- 
tion), and other evidence of research activities, to: Vice Dean Lyn D. Pankoff, John M. Olin School 
of Business, Washington University, Campus Box 1133, One Brookings Drive, St. Louis, MO 
63130-4899. Applications should be received by January, 1993. Washington University is an Equal 
Opportunity/Affirmative Action Employer. We especially welcome applications from women and 
minorities. 


YORK UNIVERSITY, TORONTO is seeking tenure-stream faculty in accounting for July 1, 1993. 
The primary area of need is financial accounting, but applications will also be accepted in manager- 
ial accounting auditing, and taxation (Canadian). International accounting is a desireable ancillary 
area. Both effective teaching and quality publications will be expected. Willingness to teach with 
cases is essential. Candidates must possess a doctorate or be close to completion. Assistant professor 
rank is preferred, but senior appointments will also be considered; rank is dependent upon 
qualifications. Salary and benefits are competitive. Positions are subject to budgetary approval. 
York University is implementing a policy of employment equity, including affirmative action for 
women faculty. In accordance with Canadian immigration requirements, priority will be given to 
Canadian citizens and permanent residents of Canada. Please send curriculum vitae to: Professor 
T.H. Beechy, Associate Dean, Academic Faculty of Administrative Studies, York University, 
North York, Ontario, Canada M3J 1P3. 





EMORY BUSINESS SCHOOL seeks applications for a faculty position in accounting. Rank is 
open. Qualified applicants will possess a doctoral degree (or be close to completion) and evidence a 
strong commitment to both teaching and research. Applicants with financial accounting research 
interests and/or ability to teach auditing are encouraged to apply. Salaries and research support are 
competitive. Applicants with financial accounting research interests and/or ability to teach auditing 
are encouraged to apply. Salaries and research support are competitive. Applicants should send a 
vita to: Professor Gregory Waymire, Accounting Area Coordinator, Emory Business School, 1602 
Mizell Drive, Atlanta, GA, 30322. Emory University is an Equal Opportunity, Affirmative Action 
Employer. Applications from qualified minority and female candidates are strongly encouraged. 


VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY invites applications and 
nominations for the William S. Gay, L. Mahlon Harrell Professorships in Accounting and the 
Arthur Andersen Professorship in Information for Management. Applicants/nominees should 
have a demonstrated record of excellence in research and teaching. The appointments will be at the 
senior level with compensation and research supplements provided by the professorships. Applica- 
tions will be accepted until December 1, 1992 or until the positions are filled. Applications and nomi- 
nations should be sent to: Wayne E. Leininger, Department of Accounting, 3007 Pamplin Hall, 
Virginia Tech, Blacksburg, VA 24061-0101. Virginia Tech is an Equal Opportunity Affirmative 
Action Employer and encourages applications from people of color and women. 


VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY invites applications for 
tenure-track positions at the rank of assistant professor beginning August 16, 1993. Applicant's pri- 
mary research and teaching (undergraduate and graduate) interests should be in financial account- 
ing or taxation. Qualifications: Doctoral requirements completed and applicants should present 
demonstrable prospects for conducting scholarly research and excellence in teaching. Applications 
will be accepted until December 1, 1992 or until the positions are filled and should be sent to: Wayne 
E. Leininger, Department of Accounting, 3007 Pamplin Hall, Virginia Tech, Blacksburg, VA 
24061-0101. Virginia Tech is an Equal Opportunity Affirmative Action Employer and encourages 
applications from people of color and women. 


NORTHERN ILLINOIS UNIVERSITY anticipates tenure-track openings for accounting faculty 
starting August, 1993. All ranks and fields will be considered and candidates must be qualified to 
teach at the undergraduate and graduate levels preferably in financial accounting, auditing, ortaxa- 
tion. Candidates should have a terminal academic degree or expect to finish their degree within one 
year. A CPA or other certification is desirable. Northern Illinois University emphasizes teaching, 
research and professional activities. We are particularly interested in faculty who want to combine 
their research and teaching with a close working relationship with practicing professionals. Inter- 
ested applicants should send their resumé to: John H. Smith, Chair, Department of Accountancy, 
Northern Illinois University, DeKalb, IL 60115. Applications will be accepted until the position is 
filled. Northern Illinois University is an Equal Opportunity, Affirmative Action Employer. 


ROCHESTER INSTITUTE OF TECHNOLOGY invites applications for a Managerial/Cost 
Accounting specialist with specific interests in manufacturing, technology accounting, and total 
quality management. This is a tenure-track position, available Fall 1993, and rank can range from 
assistant to full professor based on qualifications. A terminal degree in accounting is required and 
professional certification is desireable. The ideal candidate would be an experienced and innovative 
teacher with a creditable and continuing research record. Ability to contribute to the college's com- 
mitment to cultural diversity is preferred. The College of Business is accredited and salaries are com- 
petitive for AACSB-accredited, private universities. The Rochester area has a strong high technol- 
ogy industrial base that should provide the right candidate with research opportunities. Send appli- 
cations to: Dr. Francis Kearns, College of Business, Rochester Institute of Technology, Rochester, 
New York 14623-0887, Equal Opportunity/Affirmative Action Employer. 


IOWA STATE UNIVERSITY is seeking applications for two tenure-track positions in accounting 
for August 1993. All specializations considered, with particular interest in auditing and managerial 
accounting. Rank and salary open, based on qualifications and experience. Ph.D. or DBA, com- 
pleted or near completion is required. CPA preferred. The College of Business at Iowa State Univer- 
sity is AACSB accredited at both the graduate and undergraduate levels. Application deadline: 
December 1, 1992 or until filled. Send letter of application and vita to: Dr. Labh S. Hira, Chair, 
Department of Accounting, 300 Carver Hall, College of Business, Iowa State University, Ames, IA 
50011-2063. An Affirmative Action Equal Opportunity Employer. 





INDIANA UNIVERSITY KOKOMO invites applications for accounting faculty with emphasis in 
financial accounting an auditing areas. Ph.D./DBA in accounting required, ABD's must complete 
degree by appointment date of August, 1993. Certifiction (CPA, CMA) and active professional 
involvement preferred. Scholarly research and effective teaching required. IUK has an established 
Business undergraduate and a new MBA program. IUK is one of eight Indiana University campuses 
and serves north central Indiana. Kokomo (population 50,000) is home to GM Delco Electronics 
(10,500 employees), its Technical and Engineering Center, and a major Chrysler transmission plant 
(3,500 employees). Accessible to major metropolitan areas, Kokomo is 50 miles to downtown 
Indianapolis, 130 to Chicago, 165 miles both to Louisville and Cincinnati. Applications from 
minorities and women are especially encouraged. Contact: Dr. Thomas J. Von der Embse, Dean, 
Business and Economics, Indiana University Kokomo, 2300 South Washington Street, Kokomo, IN 
46904-9003, (317-455-9446). 


ASSISTANT/ASSOCIATE PROFESSOR - at the assistant level, the candidate must havea doctor- 
ate in accounting or completion of requirements by employment date. Experience in teaching and 
research is preferred. At the associate professor level, the candidate must have a strong track record 
in teaching, research, and publication in research journals. Will consider only persons with a pri- 
mary interest in teaching and research in financial accounting with a secondary interest in either 
auditing or managerial accounting. Starting Date: Fall Quarter 1993. Salary: Competitive. To 
Apply: Send resumé to: Dr. Leonard Eugene Berry, Director, School of Accountancy, Georgia State 
University, University Plaza, Atlanta, GA 30303. Preference given to applications received before 
November 1, 1992. An Equal Educational and Employment Opportunity Institution. 


VISITING POSITION WANTED: Ph.D. seeks visiting position. Can teach financial, managerial 
(cost), and accounting information system. Available Fall 1993. 


WESTERN NEW ENGLAND COLLEGE, Department of Accounting, has a tenure-track faculty 
position available beginning fall, 1993. A doctorate in Accounting is required. A strong student ori- 
entation and commitment to teaching are required, Although we are primarily a teaching institu- 
tion, some research is expected for tenure. Salary is competitive. Send letter of application, vita, 
names of six references with addresses and telephone numbers, and an official transcript of your 
highest degree work to: Mr. Gregory C. Michael, Director of Personnel Services, Western New 
England College, 1215 Wilbraham Road, Springfield, MA 01119. Deadline for applications is 
December 15, 1992 or until filled. Western New England College is an Equal Opportunity 
Employer. 


THE UNIVERSITY OF TEXAS AT ARLINGTON, Department of Accounting, College of Busi- 
ness Administration is recruiting at the Assistant and Associate Professor levels for one position 
beginning September 1, 1993 for individuals with an interest in Auditing, Cost, Managerial or 
Systems. Applicants for the Assistant Professor rank should have the potential for excellence in 
teaching and research. Candidates at the Associate Professor level should have established records 
of excellence in teaching and research. Salaries and fringe benefits are excellent. The University of 
Texas at Arlington is a non-discriminating employer. Women and minorities are strongly encour- 
aged to apply. Send resuméto: Martin Taylor, Chairman; University of Texas at Arlington; Depart- 
ment of Accounting; Box 19468; Arlington, TX 76019-0468. 


STONEHILL COLLEGE, NORTH EASTON, MA. The Department of Business Administration 
has a tenure-track opening for Fall 1993 to teach upper level undergraduate Accounting courses. A 
doctorate together with professsional certification is required. Rank and salary are open depending 
on qualifications. Criteria include teaching excellence, business experience, quality of recommenda- 
tions and scholarly activities. Stonehill is an independent, Catholic undergraduate institution with 
strong liberal arts orientation. It is located in a suburb of Boston on an attractive 375 acre campus. 
There are approximately 1900 students of whom 450 are business majors and 125 are business 
minors. Please send letter of application, resumé and names of at least three references to: William 
A. Burke, Chairperson, Business Administration Department, Stonehill College, North Easton, 
MA 02357. Applications will be accepted until the position is filled. 





THE UNIVERSITY OF CALIFORNIA AT LOS ANGELES. Applications are invited for posi- 
tions in accounting at both the junior and senior levels: Applicants must have a Ph.D. degree or bea 
Ph.D. candidate and exhibit outstanding research capabilities. Resumé should be sent to Professor 
Kirsten Ely, The John E. Anderson Graduate School of Management, UCLA, Los Angeles, CA 
90024-1481. Under federal law, the University of California may employ only individuals who are 
legally authorized to work in the United States as established by providing documents specified in 
the Immigration Reform and Control Act of 1986. UCLA is an Affirmative Action, Equal 
Opportunity Employer. 


CLEMSON UNIVERSITY invites applications and nominations for the position of Dean of the 
College of Commerce and Industry. Candidates should have credentials consistent with a tenured 
appointment at the rank of Professor as well as (1) commitment to excellence, (2) demonstrated 
administrative and leadership skills, (3) understanding of higher education and business, (4) strong 
interpersonal skills, and (5) fund-raising ability. The College consists of three schools: Accoun- 
tancy; Business; and Textiles, Fiber and Polymer Science. The Master of Accountancy and MBA 
degrees are offered, as well as MS and Ph.D. degrees in economics, industrial management, and tex- 
tile chemistry. Active programs exist in professional development, small business, and international 
exchange. Applicant screening will begin November 15, 1992 and continue until the position is filled. 
Send applications and nominations to: Holley Ulbrich, Dean Search Committee Chair, College of 
Commerce and Industry, Clemson University, Clemson, SC 29634-1301. Clemson University is an 
Equal Opportunity/Affirmative Action Employer. 


THE UNIVERSITY OF SOUTH ALABAMA invites applications to fill at least one, and perhaps 
more, tenure-track positions. Appointments are expected to be at the Assistant Professor level but 
rank may be open. Although the primary need is in the area of Taxation, other areas, especially 
Systems and Governmental, may also be open. Applicants should possess a Ph.D. in accounting or 
be in the final stages of its completion (ABD). The Department of Accounting seeks faculty with a 


strong commitment to teacbing excellence balanced with an active interest in research and publica- 
tion. The Department offers both masters and undergraduate degrees. The College of Business and 
Management Studies is fully accredited by the AACSB. Applications will be accepted until 
December 31, 1992 or until the position is filled. Send letter of application and curriculum vita to: 
Dr. Gordon S. May, Chair, Department of Accounting, College of Business and Management 
Studies, University of South Alabama, Mobile, Alabama 36688. The University of South Alabama 
is an Affirmative Action, Equal Opportunity Employer. 


THE UNIVERSITY OF IOWA accounting group invites applications for tenure-track faculty 
appointments for Assistant and Asssociate positions beginning in the Fall of 1993. The 
qualifications required include a demonstrated interest in and capacity to do publishable research, 
and a high level of teaching competence in undergraduate and graduate courses. Candidates are 
expected to hold a doctorate degree or be near completion of the degree. We offer a competitive 
compensation package with additional support for both research and teaching activities. 
Applications should be received by February 1993. Formal application can be accomplished by 
sending resuméto: Daniel W. Collins, Recruiting Coordinator, Department of Accounting, College 
of Business Administration, The University of Iowa, Iowa City, Iowa 52242-1323. 


IN ANTICIPATION OF A TENURE-TRACK POSITION AVAILABLE FOR THE 1993-94 
ACADEMIC YEAR. Rank and salary depend on academic preparation and experience Ph.D. or 
ABD required for tenure-track appointment. Our program includes a five-year Professional 
Accountancy Program in addition to baccalaureate curriculum. Send letter of application, vita, 
three (3) letters of reference and transcripts to: Dr. Charles J. Pineno, Chair, Department of 
Accountancy, College of Business Administration, Clarion University, Clarion, PA 16214. The 
screening of applications will begin October 16, 1992. Clarion University is building a diverse 
academic community and encourages minorities, women, Vietnam era veterans, and persons with 
disabilities to apply. Affirmative Action/Equal Opportunity Employer. 





APPALACHIAN STATE UNIVERSITY'S John A. Walker College of Business is seeking an out- 
standing person to serve as CHAIRPERSON, Department of Accounting. Qualifications include 
the doctorate, a demonstrated competency in teaching and research, and the ability to work with the 
accounting profession. Administrative and leadership ability, public or industrial accounting exper- 
ience, and certification are preferred. Salary is competitive and commensurate with qualifications. 
The position is available July 1, 1993. Complete applications must be received by October 23, 1992 
and must include letter of application; current resumé; names, addresses, and phone numbers of at 
least three references; and any additional material which the applicant would like to furnish. Official 
university transcripts are required prior to appointment. Send applications to: Dr. Randy Edwards, 
Accounting Chairperson Search Committee, c/o Office of the Dean, John A. Walker College of 
Business, Appalachian State University, Boone, North Carolina 28608. Appalachian State 
University is an Equal Opportunity Employer. 


POSITION WANTED: Individual seeks faculty position in either a 2-year or 4-year college or uni- 
versity, preferably in the midwest. Four years experience in teaching financial accounting, auto- 
mated accounting, management, and various office education courses on the 2-year college level. 
Personal strengths include a commitment to excellent teaching and student advisement. Degrees 
earned include BSBA, MS, EdS and teacher certification. 


THE UNIVERSITY OF ARIZONA'S DEPARTMENT OF ACCOUNTING invites applications 
for Assistant, Associate, or Full Professors of Accounting. Visiting positions are also available at all 
ranks. Applicants for Assistant rank should possess a Ph.D. or be nearing completion. Advanced 
rank applicants must possess an earned doctorate and an established record of recent and continuing 
research and quality teaching. All tenure-track applicants must be committed to a continuing 
research program. This announcement will remain open until the positions are filled. Send vita to: 
Professor Andrew D. Bailey, Jr., Head, Department of Accounting, College of Business, The Uni- 
versity of Arizona, Tucson, AZ 85721. The University of Arizona is an Equal Opportunity Educa- 
tor/Employer, encouraging applications from women and minorities. 


NORTHEASTERN UNIVERSITY invites applications for two openings in the accounting group, 
one tenure-track position and one research chair. Rank is dependent upon qualifications. Most 
teaching areas can be accommodated, with particular interest in graduate managerial case method 
teaching. Candidates should hold a doctorate in accounting; demonstrated ability or potential for 
quality research and effective teaching and service is important. Candidates for a senior position as 
JOSEPH GOLEMME RESEARCH CHAIR must have a record of continuing published research 
and the ability to provide leadership in research activities, specifically mentoring of junior faculty. 
The compensation package and research support are competitive. Northeastern is a private univer- 
sity located in downtown Boston near the Museums, Symphony Hall and Fenway Park. Candidates 
should send a letter and curriculum vitae to: Shay McKinnon, Group Coordinator; Accounting 
Group; 404 Hayden Hall; Northeastern University; Boston, MA 02115. Telephone (617) 437-4748. 
An Equal Opportunity/Affirmative Action Employer. 


THEUNIVERSITY OF ALABAMA AT BIRMINGHAM (UAB) invites applications for an antici- 
pated position of Assisstant Professor of Accounting (in the accounting information systems and at 
least one other area). Applicants should possess a Ph.D. or DBA (ABDs will be considered), as well 
as the CPA, CMA, or CIA. Contingent on funding, the position (visiting or permanent) will be 
available for September, 1993. UAB is an Equal Opportunity/ Affirmative Action Employer and 
holds separate AACSB accounting accreditation at the undergraduate and graduate levels. Perfor- 
mance evaluations stress teaching and research equally. Contact Dr. Loudell Robinson, UAB, 
Department of Accounting, University Station, Birmingham, AL 35294-4460. 


ACCOUNTING/INTERDISCIPLINARY STUDIES: Guilford College, Assistant Professor, 
tenure-track position beginning Fall 1993. Strong commitment to teaching undergraduate at a small 
liberal arts college; interest in financial accounting and in teaching and participating in the develop- 
ment of interdisciplinary courses. Doctorate and CPA preferred. Guildford is a selective, coeduca- 
tional Quaker liberal arts college. Guilford College is an Affirmative Action/Equal Opportuity 
Employer. We actively seek applications from women and minorities. Send state of interest and vita 
by November 30, 1992 to: Dr. Kathy Adams, Academic Dean, Guilford College, 5800 W. Friendly 
Avenue, Greensboro, NC 27410. 





WAKEFOREST UNIVERSITY, The School of Business and Accountancy, invites applications for 
the position of Assistant or Associate Professor of Accounting to begin in September, 1993. All 
applicants should have a doctorate or be ABD with dissertation nearing completion. Candidates in 
financial accounting are preferred although other qualified candidates may be considered. The 
Schoolis fully accredited by the AACSB. Wake Forest is an Affirmative Action/Equal Opportunity 
Employer. Send vita and names of references to: Dale Martin, School of Business and Acountancy, 
Wake Forest University, Winston-Salem, NC 27109. 


SOUTHWEST MISSOURI STATE UNIVERSITY is seeking applicants for the position of Depart- 
ment of Accounting Head. This is a 12-month appointment with a preferred starting date of July 1, 
1993. Qualifications include preference for candidates having extensive executive-level accounting 
leadership experience. Also, CPA or CMA desirable. Credentials must justify tenured appoint- 
ment. The University enrolls over 20,000 students. The College of Business Administration is the 
largest of six colleges at the University and consists of 115 faculty serving over 4,000 majors. The 
Accounting Department is one of six departments in the college and includes 24 faculty members 
and approximately 1,000 undergraduate majors and 35 Masters of Accountancy students. AACSB 
accredited at all levels. Screening will begin October 15, 1992. Applicants should forward a vita and 
three references to: Dr. Douglas Durand, Chair, Accounting Department Head Search Committee, 
College of Business Administration, Southwest Missouri State University, Springfield, MO 
65804-0094. SMSU is an Affirmative Action/Equal Opportunity Employer. 


THE UNIVERSITY OF SCRANTON is seeking qualified applicants for tenure-track positions 
beginning August, 1993. The University is a Jesuit institution with a well-established reputation for 
quality. It is located in a family-centered, low cost of living community 120 miles from New York 
City and Philadelphia. Teaching load is nine hours a semester plus research and university service. 
Salary is highly competitive. Doctorate or ABD in accounting is required. Salary and rank will be 
commensurate with qualifications and experience. Exceptional candidates will be considered for the 
Alperin Chair. Please send vita to: Dr. Brian Carpenter, Chairperson, Accounting Department, 


School of Management, University of Scranton, Scranton, PA 18510-4602. The University of 
Scranton is an Equal Opportunity Employer; women and minorities are encouraged to apply. 


THE WICHITA STATE UNIVERSITY invites applications for a tenure-track position at either the 
assistant or associate rank beginning August 1993. A teaching/research interest in two of the three 
following areas is preferred: (1) auditing, (2) taxation, and (3) financial or managerial. Faculty at 
these ranks are expected to perform quality teaching and service, and interface with the practicing 
profession. They are also expected to make intellectual contributions which will be shared with their 
professional and/or academic colleagues. Appointment as assistant professor requires a Ph.D. or 
DBA degree. (ABDs will also be considered.) Professional certification is desirable. Appointment as 
associate professor also requires demonstrated excellence in teaching, intellectual contributions, 
professional interface, and service. To be considered, a vita must be received by January 7, 1993 (or 
monthly thereafter until the position is filled) by Professor James W. Deskins. Director, School of 
Accountancy, The Wichita State University, 1845 Fairmount, Wichita, KS 67260-0087. Affirmative 
Action/Equal Opportunity Employer. 


INDIANA UNIVERSITY SOUTHEAST invites applications for two positions as Assistant or 
Associate Professor in Accounting. Appropriate DBA or Ph.D. required; CPA, CMA, or CIA pre- 
ferred. ABD considered. Primary teaching responsibility for one position in accounting informa- 
tion systems, for second position in tax. Each position must assume secondary responsibility in one 
other area (managerial, financial, auditing). Teaching load 9 hours; 2 preparations normal. 
Balanced teaching and research expectations. IUS, and AACSB accredited campus of Indiana 
University, is located in the Louisville, KY Metropolitan area. The university offers a small campus 
atmosphere (5,800 students) with resources of a large university system. The Division of Business 
Offers the BS in Business, and the MBA degree. Applications received before November 15, 1992 
will be assured of consideration. Positions will remain open until filled. Send vita to: Professsor 
Vicki Meredith, Indiana University Southeast, 4201 Grantline Road, Box 92-4, New Albany, IN 
47150. IUS is an Affirmative Action/Equal Opportunity Employer. 





#438 THE UNIVERSITY OF ILLINOIS AT CHICAGO (UIC) invites applications and nominations for 
faculty positions at all ranks in Accounting. Candidates, preferably in financial accounting, should 
possess a strong research record, commitment to teaching excellence and professional service. UIC, 
one of 70 Research I universities in the U.S., is a cosmopolitan campus with 25,000 students near 
Chicago's business district. The Department of Accounting has 900 undergraduate majors and 30 
MS students. It also serves the 2,000 undergraduates in other disciplines, 550 MBA students, and 
other graduate students in the College of Business Administration. Communications should be 
addressed to: Ronald D. Picur, Acting Head, Department of Accounting (M/C) 006), University of 
Illinois at Chicago, Box 802451, Chicago, IL 60680-2451. The University of Illinois is an Affirma- 
tive Action, Equal Opportunity Employer. 


INDIANA UNIVERSITY, Department of Accounting, invites applications for tenure-track 
accounting faculty positions. Qualifications include a doctoral degree and commitment to excel- 
lence in research and teaching. Applications should be received by February 15, 1993. Please for- 
ward vita, letters of recommendations, research proposal, and evidence of qualifications to: Pro- 
fessor Mikel G. Tiller, Chair, Department of Accounting, School of Business, Indiana University, 
Bloomington, Indiana, 47405. Indiana University is an Equal Opportunity Employer. 


THE UNIVERSITY OF NORTHERN IOWA invites applicants for two tenure-track positions in 
Accounting, at the Associate or Professor rank beginning Fall 1993. While all areas will be consid- 
ered, the primary needs are Tax and Managerial. An earned doctorate, a record of scholarship con- 
sistent with rank and teaching excellence are expected; professional certification is desirable. The 
CBA has 68 full-time faculty members, approximately 1,400 undergraduate majors and 150 MBA 
students. A new $10 million CBA building was occupied in August 1990. Cedar Falls, a pleassant resi- 
dential community (35,000) and adjacent Waterloo (75,000) form an area with outstanding educa- 
tional, cultural, medical and recreational options in Northeast Iowa. Applications accepted until 
positions are filled. Contact Professor Gerald Smith, Head, Department of Accounting, College of 
Business Administration, University of Northern Iowa, Cedar Falls, IA 50614-0127. (319) 273-2394. 
UNI is an Equal Opportunity Educator and employer with a comprehensive plan for Affirmative 
Action, 


BOWLING GREEN STATE UNIVERSITY is seeking applications for tenure-track positions 
(assistant or associate) and temporary instructors in accounting and management information 
systems starting January 1993 or August 1993. Requirements for the tenure-track positions are a 
Ph.D. or equivalent (or an advanced-stage ABD at the assistant level) and a commitment to teaching 
and research. Associate candidates must have a commensurate teaching, research, and service 
record. Applicants with primary emphasis in accounting systems and auditing are particularly urged 
to apply. Instructor applicants should hold an appropriate master's degree and preferably have 
professional certification. The University, a state-supported institution with 16,000 students, is 
located 25 miles south of Toledo. Applications and inquiries should be directed to: Professor Park 
E. Leathers, Chair, Department of Accounting and MIS, Bowling Green State University, Bowling 
Green, Ohio 43403. Bowling Green is an Equal Opportunity/Affirmative Action Employer. Minor- 
ities and Females are encouraged to apply. 


DUQUESNE UNIVERSITY anticipates two tenure-track positions in accounting (one managerial 
and one financial) at the Assistant, Associate or Professor level starting Fall 1993. A Ph.D. or DBA 
is required (ABD considered). Necessary qualifications include commitment to teaching excellence 
and quality research. Teaching is at the undergraduate and MBA levels with a maxmium of 9 hours 
per semester. The University's School of Business is accredited by the AACSB, Duquesne is a private 
Catholic University with an enrollment of 8,000 students. There are approximately 1,000 under- 
graduate business students and 600 MBAs. Located in Pittsburgh, Duquesne offers all the advan- 
tages of a quiet, self-contained campus with all the resources of a major metropolitan center. 
Salaries are competitive and fringe benefits are excellent. The University is an Equal Opportunity, 
Affirmative Action Employer. Send vita and references to: Dr. Kenneth L. Paige, Chair, Account- 
ing & Finance, A.J. Palumbo School of Business, Duquesne University, Pittsburgh, PA 15282. 





#443 GEORGE WASHINGTON UNIVERSITY, Department of Accountancy invites applications for 
two tenure-track Assistant Professor positions, one in Auditing and one in Financial Accounting. 
Candidates are expected to possess a doctoral degree and should be dedicated to teaching excellence 
and research. Candidates with published research are preferred. The Department of Accountancy is 
one of nine departments in the School of Business and Public Management and serves undergradu- 
ate students in Accountancy, Taxation and related fields. The University is a multicultural institu- 
tion located in an urban environment. GWU is an Equal Opportunity, Affirmative Action 
Employer. Please send vita to: Dr. Debra R. Sheldon, Chair, Department of Accountancy, George 
Washington University, 710 21st Street, NW, Room 209, Washington, DC 20052. Telephone (202) 
994-6825. Salary is competitive and the application deadline is November 1, 1992. 


GEORGE MASON UNIVERSITY. The Department of Accounting invites applications at all aca- 
demic ranks for positions beginning September 1993. Ph.D. or DBA (or completion by appointment 
date) required. Preference for experienced individuals in areas of auditing, managerial, or taxation. 
Candidates for assistant professor positions should have potential for excellence in teaching and 
research. Candidates for positions at higher ranks should have an established record of excellence in 
teaching and research. George Mason University is a state supported institution located in the Wash- 
ington, D.C. metropolitan area. The School of Business Administration offers AACSB business 
and accounting accredited undergraduate and graduate degree programs. Applicants should send 
vita, transcripts references, research propossals and/or samples of research to: Dr. Kenneth Heller, 
Department Chair, Accounting & Business Legal Studies Department, Robinson B Room 441, 
George Mason University, Fairfax, VA 22030-4444. George Mason University is an Affirmative 
Action/Equal Opportunity Employer. 


CORNELL UNIVERSITY, S.C. JOHNSON GRADUATE SCHOOL OF MANAGEMENT -Posi- 
tion opening for Assistant, Associate or Full Professor of Accounting. Responsible for teaching 
basic and advanced courses in accounting at the Master's level; research in area(s) of expertise and 
interests; supervision of doctoral candidates; and interdisciplinary contribution to the research and 


' teaching of other faculty members. Direct inquiries to: Professor John A. Elliott, S.C. Johnson 
Graduate School of Management, 521/A Malott Hall, Cornell University, Ithaca, NY 14853. Appli- 
cants should have completed a doctorate or be at the dissertation stage of a doctoral program. 
Applications should include a vita, together with a dissertation proposal or abstract, and copies of 
research papers. Affirmative Action, Equal Opportunity Employer. 


THE UNIVERSITY OF MISSOURI-COLUMBIA SCHOOL OF ACCOUNTANCY is seeking 
applications for a tenure-track appointment for Fall 1993. Deadline for receipt of applications is 
February 1, 1993. Candidates will be considered for a position at either the Assistant or Associate 
Professor level, with emphasis in areas in accounting systems or financial accounting. A Ph.D., 
DBA, or ABD near completion is required. Faculty members generally teach six hours per semester 
and are expected to be actively involved in research and professional service. Salary and research 
support are competitive. The University of Missouri is an Equal Opportunity, Affirmative Action 

' Employer. Applications from minority members and women are encouraged for these positions. 
Please send vita to: Dr. Raymond C. Dockweiler, Director, School of Accountancy, University of 
Missouri-Columbia, 312 Middlebush Hall, Columbia, Missouri 65211. 


LOUISIANA STATE UNIVERSITY, Department of Accounting invites nominations and applica- 
tions for the Thomas H. Daigre Chair, available August 1993 pendng final approval. Applications 
will be accepted until position is filled. The position requires a doctoral degree, an outstanding 
record of academic research and experience in teaching doctoral seminars and directing disserta- 
tions. The recipient will be expected to publish academic research, teach primarily at the doctoral 
level, direct dissertations and assist untenured faculty in developing a scholarly record. Salary is 
competitive and commensurate with qualifications and experience. Please send nominations and 
resumé to: Bart P. Hartman, Accounting Alumni Distinguished Professor and Chair, Faculty 
Recruiting Committee, Department of Accounting, 3101 CEBA Building, Louisiana State Univer- 
sity, Baton Rouge, LA 70803. The University is an Equal Opportunity, Affirmative Action 
Employer. $ 





THE UNIVERSITY OF NORTH CAROLINA AT CHAPEL HILL. The Kenan-Flagler Business 
School is seeking to fill one or more positions in accounting. Rank is open but individuals at the 
senior assistant or higher levels are preferred. Applicants for tenure-track positions must have a 
Ph.D. in Accounting and outstanding research potential (or demonstrated research productivity for 
non-entry level position), and a strong commitment to excellence in teaching. A fixed-term appoint- 
ment (adjunct) may be available for an individual with a Ph.D. in Accounting and an outstanding 
research or teaching record. The University of North Carolina at Chapel Hill is an Affirmative 
Action Employer. Minorities and women are encouraged to identify themselves voluntarily. Send a 
letter of application and curriculum vita to: Howard Rockness, Chair, Accounting Search 
Committee, CB 3490, Ken-Flagler Business School, University of North Carolina at Chapel Hill, 
Chapel Hill, NC 27599. 


THE UNIVERSITY OF ALABAMA IN HUNTSVILLE invites applications for positions in 
accounting at the Assistant, Associate, or Full Professor level for Fall 1993. Ph.D. or DBA required. 
CPA, CMA, or CIA preferred. Professional experience preferred. Excellent teaching, research, and 
professional service records required for appointment as Associate or Full Professor. Teaching 
interest is required in at least two of the following areas, depending upon the needs of the depart- 
ment: taxation, auditing, systems, financial, governmental, cost/managerial, with most critical 
needs in tax, auditing, and systems. Interest in Federal government accounting is desirable. 
Preference will be given to candidates who apply by November 15, 1992, but the positions will 
remain open until filled. Applications should be sent to: Dr. Pierre L. Titard, Chairman, 
Accounting Search Committee, Department of Accounting and Business Legal Studies, The 
University of Alabama in Huntsville, Huntsville, Alabama 35899. UAH is an Affirmative 
Action/Equal Employment Opportunity Institution. 


THE UNIVERSITY OF SOUTH FLORIDA School of Accountancy invites applications for one 
tenure-track position at the Associate or experienced Assistant Professor level beginning January or 
August 1993. Candidates must have a record of excellence in teaching, an ongoing stream of 
research and publication, and experience as a faculty member in a doctoral program including work 
on doctoral dissertation committees. Applicants should be capable of assuming a leadership role in 

` the Ph.D. program. Teaching requirements will include a doctoral capital markets seminar and 
undergraduate and/or graduate courses. The University of South Florida is a comprehensive 
research, teaching and service university in metropolitan Tampa, the financial and economic hub of 
Florida's west coast. Please submit applications by November 13, 1992 to: Dr. Karen L. Hooks, 
School of Accountancy BSN 3403, University of South Florida, Tampa, FL 33620-5500. Position 
subject to funding. USF is an Equal Opportunity Affirmative Action Employer. 


THE ROBERT O. ANDERSON SCHOOL OF MANAGEMENT AT THE UNIVERSITY OF 
NEW MEXICO is seeking candidates for an assistant/associate professor position in accounting. 
Applications should possess a doctorate (or be ABD) in accounting or related field and evidence 
potential for a significant, ongoing program of research, as well as strong teaching credentials at the 
undergraduate and masters levels. The primary teaching focus will be in the area of taxation; how- 
ever, strong candidates with diverse teaching interests are encouraged to apply. The closing date for 
applications is December 31, 1992. Address applications to: Professor Jesse F. Dillard, Area Coor- 
dinator, Anderson School of Management, University of New Mexico, Albuquerque, NM 87131. 
The University of New Mexico is an Equal Opportunity/Affirmative Action Employer and strongly 
encourages applications from women and minority group members. 


UNIVERSITY OF MARYLAND AT COLLEGE PARK invites applications for a faculty position 
in Accounting at either the Assistant Professor or Associate Professor level, to start in August 1993. 
The minimum qualification for Assistant Professor is a Ph.D. degree. A candidate for Associate 
Professor should have a distinguished publication record and a record of quality teaching. Inter- 
ested candidates should have a distinguished publication record and a record of quality teaching. 
Interested candidates should send resumé to: Professor James P. Bedingfield, College of Business 
and Management, University of Maryland at College Park, College Park, MD 20742. For advanta- 
geous consideration, applications must be received by January 21, 1993. The University of 
Maryland is an Equal Opportunity/Affirmative Action Employer. Women and minorities are 
encouraged to apply. 





AMERICAN ACCOUNTING ASSOCIATION 
Announcement of 


Fellowship Program in Aecounting 


PURPOSE 
The purpose of the Fellowship Program is to increase the supply of qualified 
teachers of accounting in the United States and Canada. Fellowships will be 
awarded to assist individuals in furthering their preparation, through doc- 
toral studies, for teaching in colleges and universities. 


ELIGIBILITY 
1. Expressed interest in and outstanding promise for a career in teaching 

accounting. 

. Acceptance in a doctoral program at a school accredited by the AACSB at 
the master's level. 

. Submission of a complete set of application forms. 

. Only candidates entering the doctoral program are eligible. Actual awards 
will go only to students in the first year of their doctoral program. 

. Foreign students are eligible for fellowships if a resident of the U.S. or 
Canada at the time of application and are enrolled in or have a degree from 
a U.S. or Canadian accredited graduate program and plan to teach in the 
U.S. or Canada. 

. All awards will be in the amount of $1,000 to be made to outstanding 
applicants based only an academic merits. 


APPLICATION 
1. The application must be complete in all respects; Le, the required number 
of forms requested, recommendation letters, and graduate admissions test 
Scores. 
2. The deadline for receipt of all application materials is February 1. 
3. Requests for application forms should be addressed to: 
Marie Hamilton, Office Manager 
American Accounting Association 
5717 Bessie Drive 
Sarasota, Florida 34233-2399 
FIELD OF STUDY 
The doctoral program is expected to be in accounting or in another area 
suited to preparing the applicant for teaching accounting. 
DURATION 
Fellowships will be granted for one academic year. 
PAYMENT 
Payment of the academic year Fellowships will be made to the recipients at 
the beginning of the first semester or quarter. The recipient must submit 
evidence of on-campus enrollment. 


ANNOUNCEMENT OF AWARD 
Awards will be announced on or about May 31. 


ADMINISTRATION 
The program is administered by a committee composed of members of the 
American Accounting Association. 





FELLOWSHIP AWARD WINNERS 


The American Accounting Association's Student Fellowship Committee 
met recently to select the 1992-93 recipients of the American Accounting 
Association grants. The committee was chaired by Stanley Biggs, 
University of Connecticut, Constantine Konstans, KPMG Peat Marwick, 
and Kurt J. Pany, Arizona State University. The Fellowship Committee was 
authorized to grant $1,000 awards for 1992-93 to outstanding applicants 
based only upon academic merits. The Committee selections were based 


upon the applicants' attributes and accomplishments and were made 
without distinction as to the school at which the applicant would pursue 
the doctoral studies. The Committee reviewed fifty-two applications and 
granted ten awards of $1,000 each. The Fellowship Award winners were: 


Charlotte Agee Jeff Holt 

Benjamin C. Ayers Roberta Ann Jones 
Leslie M. Brown, Jr. Kip R. Krumwiede 
Eric Engstrom Lillian F. Mills 
Susan D. Hermanson Kurt Wojdat , 








` Studies Tay 


` ACCOUNTIN G 
RESEARCH 
Series #30. 


An integrated 
analysis of the 
capital market 
and 
external accounting, 
with attention paid 
to both 
theoretical and 
empirical work. 


| Members $18.00 
Non-members $25.00 


Copies may be ordered from the: 


American Accounting Association 


5717 Bessie Drive 
Sarasota, Florida 34233 


(813) 921-7747 








No Matter How You Teach Your Accounting Principles 
Course, McGraw-Hill Has Exactly What You Need! 





ICH Both texts and selected supplements are available on the Primis Electronic Publishing System 


Also Available 
ADVANCED FINANCIAL FINANCIAL ACCOUNTING: 
ACCOUNTING, 2/e THEORY, ISSUES, AND 
Richard E. Baker, — CONTROVERSIES: 
Northern Illinois University . Notes and Edited Readings, 4/e 
Valdean C. Lembke, Stephen A. Zeff, 
University of Iowa Rice University 
Thomas E. King, Bala G. Dharan, 
Southern Illinois University Rice University 
AccKNOWLEDGE CASES IN FINANCIAL 
Thomas L. Barton, ACCOUNTING AND 
University of North Florida "REPORTING 
Dilip D. Kare, Ralph J. McQuade, Jr., 
University of North Florida Bentley College 





Bj dh For more information, please contact your McGraw-Hill representative or write: McGraw-Hill 


CIR College Division, Comp Processing and Control, P.O. Box 443, Hightstown, N J 08520-0443. 
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Best In ACCOUNTING 


Accounting Principles, 17e 
Philip E. Fess, University of Illinois, Champaign/Urbana 
Carl S. Warren, The University of Georgia 


Accounting Principles and Applications, 4e 
K. Fred Skousen, Brigham Young University 
Harold Q. Langenderfer, University of North Carolina, Chapel Hill 
W. Steve Albrecht, Brigham Young University 


Financial Accounting, 3e 
Michael A. Diamond, University of Southern California 


Financial Accounting, 2e 
Wanda A. Wallace, The College of William and Mary 


Advanced Accounting, 5e 
Paul M. Fischer, William James Taylor, and J. Arthur leer, 
University of Wisconsin 


Accounting Information Systems, 2e 
UlicJ. Gelinas, Allan E. Oram, and William P. Wiggins, Bentley College 


Accounting Information Systems, 3e 
John F. Nash, East Tennessee State University 
Cynthia D. Heagy, University of Houston— Cleor Lake 


Integrated Accounting: IBM®, Ae 
Integrated Accounting: Macintosh? 
Dale H Klooster and Warren W. Allen 


For more information on these and other accounting publications, contact your 
local representative, call 1-800-543-8444, fax 1-800-451-3661, or write: 


America’s Accountinc RESOURCE 


Ké 


COLLEGE DIVISION South Western Publishing 


5101 Madison Road 
Cincinnati, Ohio 45227-1490 





Business Behavior and Information 
Edited by Yuji Ijiri and Isao Nakano 


Published by Carnegie Mellon University Press, 1992 
(Paperback, 7” x 10”, xvi + 200p, Price $15 a copy) 


Proceedings of the Kobe Forum held at the Kobe International Confer- . 
ence Center, Kobe, Japan, in November 1991, organized by the Re- 
search Institute for Economics and Business Administration, Kobe 
University, in cooperation with the Graduate School of Industrial 
Administration, Carnegie Mellon University 


Ch. 1: Business Behavior and Accounting Information: Focusing on Subjectivity 
and Internationalization of Information, by Yuji Ijiri 

Ch. 2: Toward the Economic Analysis of Falsified Information, by Kazuo 
Shimomura 

Ch. 3: Insider Information and Its Role in Security Markets, by Shyam Sunder 

Ch. 4: Firm as Informational ‘Ba’ (Interactive Field), by Hiroyuki Itami 

Ch. 5: Modern Function of Accounting Information Disclosure, by Hidetoshi 
Yamaji 

Ch. 6: Conservatism in Integrating Information: Implications for International 
Management, by Timothy W. McGuire and Nancy Paul Melone 

Ch. 7: Local Participation and English Language: Japanese Multinational 
Corporation and Information, by Hideki Yoshihara 


The price, $15 a copy, includes shipping and handling cost. (Overseas 
via surface mail; add $5 for overseas airmail if desired). Please send 
check to the address below: 


Rona Watts, External Affairs 

Graduate School of Industrial Administration 
Carnegie Mellon University 

Pittsburgh, PA 15213-3890 


Attn: Business Behavior and Information 






Phone 412-268-2813; Fax 412-268-7824 





BREAKING THROUGH 


TO A NEW PERSPECTIVE! 





ACCOUNTING PRINCIPLES, 
Third Edition 
Jerry J. Weygandt, Donald E. Kieso, 
and Walter G. Kell 
1200 pp., (cloth), 57064-8 


ACCOUNTING PRINCIPLES breaks through the learning barrier that 
frustrates many principles students. The Third Edition involves the student 
in the learning process, and ensures that the student understands the why as 


well as the how. 


The authors are known for their unique ability to make accounting inter- 
esting and exciting for students, and an extensive developmental review 
process has enhanced the text even more. You'll find a greater range of 

end-of-chapter material that correlates closely with the text, and an inte- 
grated supplements package to assist both you and your students in the 


learning process. 


Throughout, the text's unique pedagogical framework helps 
students thrive rather than just survive! 











` WILEY ACCOUNTING— ~ 
YOUR BEST BET FOR 1993! 


ACCOUNTING FOR BUSINESS OPERATIONS PRACTICE CASE 
Penne Ainsworth, Kansas State University 

105 pp., (paper), 1993, 57476-7 

Designed for use in the introductory accounting sequence, this comprehensive practice 
case can be used with any introductory text. 


ACCOUNTING INFORMATION SYSTEMS: 

ESSENTIAL CONCEPTS AND APPLICATIONS, Second Edition 

Joseph Wilkinson, Arizona State University 

750 pp., (cloth), 1993, 57573-9 

The new edition of this one semester accounting information systems text now empha- 
sizes coverage of transaction processing, çontrols, relational data-bases, data flow dia- 
grams, and system design tools. This edition also introduces extensive pedagogy includ- 
ing real-world vignettes, more illustrations, and expanded end-of-chapter material. 


THE ANALYSIS AND USE OF FINANCIAL STATEMENTS 

Gerald I. White, Grace & White, Inc. 

Ashwinpaul C. Sondhi, Columbia University 

Dov Fried, New York University 

896 pp., (cloth), 1993, 58470-3 

This financial statement analysis text illustrates the use and interpretation of accounting 
information obtained from financial statements of US and foreign companies. It inte- 
grates the analysis of accounting principles, international differences, and empirical 
research. Coverage includes current topics such as market value accounting, 
post-retirement benefits, off balance sheet financing, and income tax. 


INTERNATIONAL ACCOUNTING, Third Edition 

Lee H. Radebaugh, Brigham Young University 

Sidney J. Gray, University of Glasgow 

Jeffery Arpan 

370 pp., (cloth), 1993, 50634-6 

This acclaimed text now features a greater emphasis on accounting subject matter while 
blending theory and practical suggestions on major operational issues. The new edition 
features a discussion of EC 92 and its impact on European accounting, the latest develop- 
ments in accounting, and a new chapter on the future of accounting. 


FOR MORE INFORMATION: 
See your local Wiley representative, or write to: 
John Wiley & Sons, Inc. 
y attn: Karen Allman, Dept. 3-0104 
605 Third Avenue 


MERE New York, New York 10158 





LEADING INTERNATIONAL INVESTMENT 
MANAGEMENT FIRM 


PRESIDENT--JAPAN ` 


One of the leading providers of systematic investment 
management for sophisticated institutional investors 
worldwide is seeking a President for its successful 
Japanese joint venture. The parent company, 
Rosenberg Institutional Equity Management, based 
in Orinda, California, uses state-of-the-art proprietary 
expert systems combining central technology and 
international knowledge acquired from local capital 
markets to implement its investment strategy. 


The principal responsibilities of the President for the 
Japanese joint venture are to play an active role in the 
development of enhanced investment management 
systems for the Asian markets, to coordinate a smali, 
highly trained team of local and international profes- 
sionals and to assist in building an ever stronger rela- 
tionship with the Japanese joint venture partner. 


Candidates should have a distinguished academic 
career, a strong technical background including 
programming experience and want to be personally 
involved in the investment process as well as helping 
to coordinate the overall team efforts. In-depth 
knowledge of Japan and fluency in Japanese would be 
significant advantages but are not absolutely essential 
at the outset. 


Individuals who are interested in this position should 
forward their curriculum vita and employment 
background to P.O. Box 604, Orinda, CA. 94563, 
attention Carolyn Demler 








No Matter How You Teach Your Course, 
McGraw-Hill Has Exactly What You Need! 


INTERMEDIATE ACCOUNTING, 4/e 
Lanny G. Chasteen, Oklahoma State University 
Richard E. Flaherty, Arizona State University 
Melvin C. O'Connor, Michigan State University 


FINANCIAL ACCOUNTING, 4/e 
Robert K. Eskew, Purdue University 
Daniel L. Jensen, Ohio State University 


FINANCIAL ACCOUNTING, 7/e 
Robert F. Meigs, San Diego State University 
Walter B. Meigs, University of Southern California 


CASES IN ACCOUNTING ETHICS AND PROFESSIONALISM, 2/e 
Stephen M. Mintz, Southwest Texas State University 


THE ECONOMICS OF ACCOUNTING POLICY CHOICE 
Raymond J. Ball, University of Rochester 
Clifford W. Smith, University of Rochester 


Cases, and Articles Are Available on the Primis 


o Selected Accounting Texts, Supplements, Harvard 
Electronic Custom Publishing System. 





Ri "illl For more information, please contact your McGraw-Hill representative or write: McGraw-Hill 
| College Division, Comp Processing and Control, P.O. Box 443, Hightstown, NJ 08520-0443. 





THE HONG KONG UNIVERSITY 
up OF SCIENCE AND TECHNOLOGY 
FACULTY POSITIONS 
Department of Accounting 


Established in April 1988 and funded by the Hong Kong Government, 
HKUST's mission is to educate men and women who will contribute to the 
region's economic well-being, and to promote research, development, and 
entrepreneurship in the Asia-Pacific region. Students have been admitted since 
October 1991. 


The School of Business and Management is considered a backbone for this 
modern technological university, and is mandated to rise to the top in Asia 
within a decade of its establishment. 


The School of Business and Management is being developed in partnership 
with the Anderson Graduate School of Management, UCLA. It presently is on 
the fast track of growth, increasing from 20 faculty in 1991/92 to 52 in 
1992/93 and will grow to 226 by the end of the decade. We are looking for 
well qualified people with a Ph.D. (or nearing completion) to help us build a 
program with a global view and a focus on the Asia-Pacific region. 


Salary is competitive. Generous fringe benefits including medical and dental 
benefits, annual leave, and children's education allowances are provided. Air 
passages and housing are also provided where applicable. Appointment will 
be on a three-year contract; a gratuity of 25% of total basic salary drawn will 
be payable upon successful completion of contract; eligible staff may be given 
the option to join the University's superannuation scheme if offered re- 
appointment. Approved sabbatical leave will be at full salary. 


American members of the Search Committee for the Department of 
Accounting are: Professor Nai-fu Chen (University of California, Irvine), 
Professor Sheridan Titman (University of California, Los Angeles), and 
Professor Jevons Lee (Tulane University). 


Applicants should send their curriculum vitae together with name and address 
of three referees, and recent publications or research to: Search Committee, 
Department of Accounting, The Hong Kong University of Science and 
Technology, Clear Water Bay, Kowloon, Hong Kong (Fax No: 852-3581693). 
The search will continue until suitable appointments are made. 














: The Canadian Certified General Accountants' 
| Research Foundation 


CALL FOR FUNDING PROPOSALS 


The Canadian Certified General Accountants’ Research Foundation isseeking new research proposals 
in accounting and related fields. Applications for research funding will be accepted at any time; 
however, proposals must be received by 1 May and 1 October in order to be considered at the next 
Research Committee meeting. 


- Accounting Research inthe ` 
1980s and its Future Relevance 
by Richard Mattessich 


The 1980s were unparalleled by any other decade when it came to the diversification and volume of 
accounting research. The number of academic accounting journals trebled during this single decade, 
and accounting literature expanded into many directions. The result has been not merely a great 
richness of contemporary research, but also a bewildering variety that is difficult to survey and 
penetrate. This supplement to Mattessich’s Modern Accounting Research: History, Survey, and 
Guide, presents surveys and related articles on recent accounting research. The commentary which 
introduces the monograph offers a general overview of important publications and trends in 
accounting research during the past decade or so. The commentary covers, among other topics, 
accounting history, management accounting, organizational research, inflation and social accounting 
as well as addressing some aspects of agency theory and its relationship to management accounting. 


Price: $22 CAN plus Shipping & GST (where applicable) 


NEW PUBLICATION 


; The Management of Financial Disclosure: 
Theory and Perspectives : 
by Michael Gibbins, Alan J. Richardson and John Waterhouse 
This monograph is intended for researchers and students interested in how corporations and other 
organizations manage financial disclosure. Its focus is on theory and perspectives on this management 
activity, a part of which is known to accounting researchers as “voluntary disclosure". 


The monograph treats financial disclosure as a multidimensional array of words and numbers, and the 
authors show that there is much more to this array of financial disclosures produced by firms than has 
o SO far been examined systematically by accounting research. They identify and improve available 
theoretical perspectives. Even though there is extensive use of the empirical literature relevant to the 
subject, the monograph does not present new data; rather, it assists empirical research: it presents 
theory, consolidated and expanded from existing theories and empirical results. 


The authors contend that although there has been considerable research on the accounting information 
disclosed by corporations, there has been little on the process by which financial disclosure happens, 
on the organizational structures and deliberations involved in it, or on the rather broad array of 
disclosures in addition to the financial statements and their associated data. Therefore, the understand- 
ing of financial disclosure and how to influence/improve it is limited. Given the importance of such 
disclosure, improving our understanding would be valuable. 


Price: $15 CAN plus Shipping & GST (where applicable) 


Ifyou wish to order any of these publications, please send the particulars with your VISA or MasterCard number 
and expiry date to the address below. 
The Canadian Certified General Accountants? Research Foundation, 700-1188 West Georgia Street, 
Vancouver, British Columbia, Canada, V6E 4A2 
Phone: (604) 669-3555 Fax: (604) 689-5845 





PENNSTATE 
Ba" Erie 
M ACCOUNTING FACULTY POSITION 


Penn State Erie, The Behrend College School of Business is seeking qualified applicants for a tenure-track position at the 
assistant or associate level (Ph.D. or DBA; ABDs considered at the instructor level) starting August 1993. The teaching load 


consists of 15 credits per academic year. Both high-quality teaching and an active program of research are expected and 
rewarded. 


Teaching responsibilities will include a combination of undergraduate courses in introductory financial or managerial 
accounting, an advanced-level undergraduate course, and a graduate-level (MBA) accounting course. 


Salary: Negotiable and very competitive with AACSB-accredited schools of business. 


Research Support: Research support is competitive and includes research grants, microcomputers for individual faculty 
members, full access to all major statistical packages and data bases, ample funds for mainframe analysis, student assistants, 
and funded travel to professional meetings. 


Location: Metropolitan Erie is a major industrial service center with a population of over 280,000 and is the home of several 
major corporations. Erie, as well as Buffalo, Cleveland, and Pittsburgh—all within two hours by interstate highway--provides 
excellent consulting opportunities as well as recreational and cultural activities. Housing costs in Erie are relatively modest. 


Application: Application deadline is October 31, 1992, or until a suitable applicant is identified. Applications with three letters 
of recommendation should be addressed to: Dr. John M. Magenau, Penn State-Behrend, School of Business, Box AR, Station 
Road, Erie PA 16563-1400, 


AN AFFIRMATIVE ACTION/EQUAL OPPORTUNITY EMPLOYER 
WOMEN AND MINORITIES ENCOURAGED TO APPLY 


CHAIRPERSON 
Accounting and Management Information Systems 





Chairperson: The Ohio State University seeks to fill the position of Chairperson of the Department of Accounting 
and Management Information Systems in the College of Business. 


Allapplicants must possess an earned doctorate. The applicant is expected to have a record of scholarly 
achievements commensurate with the rank of Full Professor of Accounting and MIS at The Ohio State University. 
Professional certification and previous administrative experience are highly desirable. The Chairperson is 
expected to provide academic and administrative leadership consistent with the Department's mission of 
excellence in teaching and research, to provide leadership in addressing the diversity goals of the Department 
consistent with the stated priorities of the mission of the College of Business, to cooperate with the other units of 
the College and the University, to interact with the business community, to assume a leadership role in fund- 
raising, and to teach in degree granting programs. 


This Department offers programs leading to the attainment of a BSBA with majors in Accounting and Information 
Systems, an MBA with concentrations in Accounting and Management Information Systems, and a Ph.D. in 
Accounting and Management Information Systems. 


Desired starting date is prior to Autumn quarter, 1993. Salary and benefits are competitive. Send resume to 
Professor Ronald L. Racster, Associate Dean, College of Business, 1775 College Road, Columbus, Ohio 43210-1399. 
To be assured of full consideration, nominations should be received by November 2, 1992. The Ohio State 
University is an Equal Opportunity/ Affirmative Action Employer. Qualified women, minorities, Vietnam-era 
veterans, disabled veterans, and the disabled are encouraged to apply. 





CR 








DEAN 
School of Business, (Bloomington/Indianapolis), Indiana University 
i| The School of Business at Indiana University is seeking applications and nominations for the position of Dean. 
| Responsibilities: The Dean provides innovative academic and administrative leadership to the School of 
Al Business in a time of change and is responsible for the financing and operation of eight departments. The 
|| Dean is expected to articulate the mission of the School, to foster outstanding teaching, research and service, 


; 5 and to expand the resource base. 


"€ Qualifications: Candidates should have either the qualifications and achievements consistent with a tenured 

4! appointment as full professor or a business background with an outstanding record of leadership and 

]| achievement and a demonstrated commitment to and understanding of higher education. Desirable 
qualifications include: ability to lead and manage faculty, students and staff; commitment to excellence in 
teaching, research and service; personal qualities that facilitate working relationships with the University, other 
disciplines, alumni and business leaders; ability in fund raising; understanding of the international business 
environment. 

The School: The School offers degrees at the Bachelor's, Master's and Doctorate levels. All three are highly 
ranked programs nationally. The School has an enrollment of 3.500 undergraduate and 1,160 graduate 
students, 200 faculty members and 60,000 alumni. It offers a wide variety of executive development and 
international exchange programs. The School operates with a policy of one mission and one faculty at two 
locations--Bloomington and Indianapolis. 

Starting Date: The position will be available on July 1, 1993. 

Applications and Nominations: Applications received before October 14, 1992 will be given priority. 
Candidates should submit a letter of interest and a curriculum vitae or resume. Nominations and applications 
should be sent to: Trevor Brown, Chair, Dean Search Committee, School of Business, Indiana University, 
Bloomington, IN 47405. Indiana University is an Equal Opportunity, Affirmative Action employer. Women 
and minorities are urged to apply. 


The Ohio State University 
John J. Gerlach Chair in Accounting 


The Department of Accounting & Management Information Systems and the College of 
Business of The Ohio State University are pleased to announce the availability of the John 
J. Gerlach Chair in Accounting. Nominations and applications will be accepted until No- 
vember 15, 1992 or the position is filled. 


Responsibilities and Duties: The overall responsibility of the John J. Gerlach Chair in 
Accounting is to enhance the academic programs and scholarly research of the Depart- 
ment. The candidate will be expected to: (1) maintain a program of scholarly activity 
leading to publications in accounting or related journals; (2) provide intellectual leader- 
ship and research guidance to both junior faculty and doctoral students; (3) facilitate 
interdisciplinary research; (4) teach in the graduate and undergraduate programs of the 
college; and (5) participate in the governance of the Department, College and University. 


Qualifications: Doctorate in Accounting or a related field; teaching and research records 
consistent with College's standards for appointment as a Full Professor. 


Salary: Very competitive. 


The Ohio State University is an Equal Opportunity, Affirmative Action Employer. Qualified 
women, minorities, Vietnam-era veterans, disabled veterans, and the disabled are encour- 
aged to apply. Send résumé or nominations to William F. Bentz, Chair, Department of 
Accounting & Management Information Systems, 1775 College Road, Columbus, Ohio 
43210-1399. 





i | DIRECTOR 
CENTRE FOR ACCOUNTING RESEARCH AND EDUCATION 
ge UNIVERSITY OF MANITOBA 


Applications are invited for the position of Director of the Centre for Accounting Research 
and Education. The Centre was established recently to provide support for basic and 
applied research in accounting and for the development of accounting education programs. 


The Director will be a recognized scholar who brings a proven track record in teaching and 
research and who is capable of providing leadership in the area of accounting. The Director 
will be appointed in a tenure-track position at the rank of Associate Professor/Professor in 
the Department of Accounting and Finance with salary and research supplements provided 
by the Centre. 


The University of Manitoba encourages applications from qualified women and men, 
including members of visible minorities, aboriginal people, and persons with disabilities. 
The University offers a smoke-free environment, save for specially designated areas. 
Priority consideration will be given to Canadian citizens and permanent residents. 


Preferred appointment date is July 1, 1993. Applications must include a full curriculum 
vitae. Direct all applications to: 


DR. LAWRENCE I. GOULD, HEAD 
DEPARTMENT OF ACCOUNTING AND FINANCE 
UNIVERSITY OF MANITOBA 

WINNIPEG, MANITOBA 

R3T 2N2 


The Ohio State University 
H. P. Wolfe Chair in Accounting 


The Department of Accounting & Management Information Systems and the College of 
Business of The Ohio State University are pleased to announce the availability of the H. P. 
Wolfe Chair in Accounting. Nominations and applications will be accepted until November 
15, 1992 or the position is filled. 


Responsibilities and Duties: The overall responsibility of the H. P. Wolfe Chair in Ac- 
counting is to enhance the academic programs and scholarly research of the Depart- 
ment. The candidate will be expected to: (1) maintain a program of scholarly activity 
leading to publications in accounting or related journals; (2) provide intellectual leader- 
ship and research guidance to both junior faculty and doctoral students; (3) facilitate 
interdisciplinary research; (4) teach in the graduate and undergraduate programs of the 
college; and (5) participate in the governance of the Department, College and University. 


Qualifications: Doctorate in Accounting or a related fleld; teaching and research records 
consistent with College's standards for appointment as a Full Professor. 


Salary: Very competitive. 


The Ohio State University is an Equal Opportunity, Affirmative Action Employer. Qualified 
women, minorities, Vietnam-era veterans, disabled veterans, and the disabled are encour- 
aged to apply. Send résumé or nominations to William F. Bentz, Chair, Department of 
Accounting & Management Information Systems, 1775 College Road, Columbus, Ohio 
43210-1399. 








Jew! 
Haskins, Ferris, Sack and Allen 


FINANCIAL ACCOUNTING AND REPORTING 
| 


feu! | : [| 
Coffman, Tondkar and Previts i 

HISTORICAL PERSPECTIVES OF SELECTED 

FINANCIAL ACCOUNTING TOPICS x d 


. ] n 
Anthony and Young Hay and Engstrom 


MANAGEMENT CONTROL IN ESSENTIALS OF GOVERNMENTAL 
NONPROFIT ORGANIZATIONS ACCOUNTING 
Fifth Edition Third Edition 


Larson and Miller 


Bernstein FUNDAMENTAL ACCOUNTING 
FINANCIAL STATEMENT ANALYSIS PRINCIPLES 


Fifth Edition Thirteenth Edition 


Marshall 


Boockholdt A SURVEY OF ACCOUNTING: 
ACCOUNTING INFORMATION SYSTEMS WHAT THE NUMBERS MEAN 


Third Edition Second Edition 


Rayburn 
Edwards, Hermanson and Maher COST ACCOUNTING: 
PRINCIPLES OF FINANCIAL AND USING A COST MANAGEMENT APPROACH 
MANAGERIAL ACCOUNTING Fifth Edition 
Revised Edition 
Robertson P i 
AUDITING | 
Engler Seventh Edition ` i 
MANAGERIAL ACCOUNTING e 
Third Edition Shillinglaw 
ACCOUNTING: A MANAGEMENT APPROACH 
Ninth Edition 





Ferris 
FINANCIAL AGCOUNTING AND Short 
CORPORATE REPORTING: FUNDAMENTALS OF FINANCIAL 


A CASEBOOK ACCOUNTING 
Third Edition Seventh Edition 


IRWIN 


THE ACCOUNTING PUBLISHER 
1818 Ridge Road * Homewood, IL 60430 - 1-800-323-4560 











ACCOUNTING TITLES 


AUDITING 


NEW Auditing 
Fifth Edition 


Thomas D. Hubbard, University of Nebraska—Lincoln 
Johnny R. Johnson, The American University 


FINANCIAL AND MANAGERIAL ACCOUNTING 


Principles of Accounting 


Sixth Edition ` 


Financial Accounting 
Tenth Edition 


^ 


Financial Accounting 
Revised Edition 


NEW Financial Accounting - 


Text and Cases 


Managerial Accounting 
Eighth Edition 


Managerial Accounting 
Third Edition 


Managerial Cost 
Accounting: Planning 
and Control 

Revised Edition 


NEW Cost Accounting 
for Managerial Planning, 

Decision Making 

and Control 

Fourth Edition 


The Executive’s Guide 

to Management Accounting 
and Control Systems 

Fourth Edition 


NEW Income Tax for 
Accounting Principles 
1992 Edition 


NEW ` Practice Case in Financial 
Statement Preparation 


and Analysis 
The Keller Corporation 


NEW Practice Problem in 
Financial Accounting 

Music Machines, Incorporated 

Revised Edition 


NEW Practice Problem for 
Intermediate Accounting | 

Monroe & Sons, Incorporated - 

Third Editfon 


Ee 


PUBLICATIONS, INC 


7800 Bissonnet—Suite 415 
Houston, TX 77074 
(713)995-1000 FAX (71 3) 995-9637 


James J. Benjamin, Texas A&M University $^ ovs 
Arthur J. Francia, University of Houston 
Robert H. Strawser, Texas A&M University 


James J. Benjamin, Texas A&M University 

Arthur J. Francia, University of Houston 

Robert H. Strawser, Texas A&M University E" 
Neue 


Vincent C, Brenner, Lovisiana State University 
Ronald M. Copeland, Northeastern University 
Paul E. Dascher, Drexel University 


Paul R. Berney, Yale School of Organization and Management 
Jimie Kusel, University of Arkansas—Little Rock 


Arthur J. Francia, University of Houston 
Mattie C. Porter, University of Houston—Clear Lake 
Robert H. Strawser, Texas A&M University 


Ronald M. Copeland, Northeastern University 
Paul E. Dascher, Drexel University 
Jerry R. Strawser, University of Houston 


William L. Ferrara, Stetson University 
Frank P. Dougherty, Saint Mary's University 
Germain B. Boer, Vanderbilt University 


Woody M. Liao, University of California—Riverside 
James L. Boockholdt, Samford University. ` 


For MBAs and Professional Development 
William Rotch, University of Virginia 

Brandt R. Allen, University of Virginia 

C. Ray Smith, University of Virginia 


Benny R. Copeland, University of North Texas 
John E. Price, University of North Texas 


Francis E. Kearns, Rochester Institute of. Technology 
Robert P. Derstine, Villanova University 
Ronald J. Heufner, State University of New York—Buffalo 


Thomas P. Edmonds, University of Alabama—Birmingham 
Margaret L. Shelton, University af Houston—Downtown 


UA 


Thomas P. Edmonds, University of Alabama—Birmingham 
Margaret L. Shelton, University of Houston—Downtown 


ft 


When requesting examination copies, please indicate course title and 


text(s) currently in use. 





